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EXECUTIVE  SUMMARY 


BACKGROUND 

This  report  is  the  result  of  a  Commander.  Naval  Surface  Force.  U.S.  Pacific  Fleet 
(COMNAVSURFPAC)  request  to  the  Navy  Science  Assistance  Program  (NSAP)  to  study  the 
means  and  methods  available  to  remedy  the  message  preparation  and  entry  problem  of 
afloat  ships.  The  request  was  made  also  to  list  and  to  price  available  component  terminal 
equipments.  NSAP  tasked  NOSC  to  do  this  study  based  on  previous  work  at  NOSC  in 
message  preparation,  entry  and  distribution.  The  study  proposes  a  modular  concept  that 
can  stand  alone  or  be  integrated  with  any  of  the  appropriate  NAVMAC  systems.  This  study 
was  not  required  to  develop  the  ultimate  answer  to  the  message  entry  and  processing 
problem,  but  to  present  a  near  term  solution  to  existing  problems.  This  study  provides 
guidelines  for  SURPAC  to  evaluate  various  means  of  message  entry  and  message  process¬ 
ing  with  their  associate  costs. 

OBJECTIVE  AND  APPROACH 

•  Analyze  the  impact  of  the  media  selection  on  message  generation  and 
preparation 

•  Analyze  the  impact  of  automation  on  the  Naval  outgoing  message  process 

•  Develop  conceptual  message  generation  and  preparation  systems  at  various 
levels  of  automation  and  with  various  choices  of  media 

•  Develop  an  equipment  data  base  and  project  system  costs 

For  this  study  the  outgoing  message  process  was  segmented  into  message  generation 
and  message  preparation  (Figure  1)  functions.  Message  generation  functions  (Figure  2) 
were  delineated  as: 

•  Rough  draft 

•  Draft 

•  Edit 

•  Coordinate 

•  Chop 

•  Approve 

•  Release 

Message  preparation  functions  (Figure  3)  were  delineated  as 

•  Accept 

•  Prepare 

•  Transmit 

•  Backroute 

•  File 

•  Ancillary 
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EVALUATIONS 


Message  processing  media  were  defined  as  the  vehicle  used  to  contain  a  message 
during  transport  from  one  message  process  function  to  another.  The  presently  used  medium 
is  type  on  paper  and  the  media  chosen  for  evaluation  were: 

•  Visual  (type  or  print  on  paper) 

•  Magnetic  (card,  disk,  cassette,  etc.) 

•  Electric  (hard  wired) 

The  choice  of  media  is  more  important  to  message  generation  than  to  message 
preparation.  By  definition,  a  fully  automated  message  processing  system  would  use  elec¬ 
trical  medium.  This  report  concludes,  however,  a  fully  automated  system  for  outgoing 
message  processing  is  not  as  cost  effective  as  a  stand-alone  system. 

I  Thus,  it  was  necessary  to  recommend  media  other  than  electrical  as  the  choice  for 
all  but  the  fully  automated  ship.  Media  evaluation  is  summarized  in  Tables  1.  2  and  3.  The 
visual  media  showed  greater  merit  than  magnetic  and  the  visual  media  were  recommended. 

In  recommending  the  visual  media,  it  is  necessary  to  spend  some  time  discussing  the  visual 
media  reader  -  the  optical  character  reader  (O(’R). 

The  OCR  is  available,  reliable  and  suitable  to  the  task  of  a  message  input  device. 

The  authors  have  first  hand  experience  with  tactical  message  preparation  systems  using  OCR 
equipment  for  entry  and  have  found  some  to  be  acceptable,  suitable  and  desirable  input 
devices.  OCRs  vary  in  their  ability  to  read  typed  documents.  This  varying  ability  has  to  do 
with  character  contrast,  line  skew,  character  misalignment,  etc.  It  is  this  qualitative  charac¬ 
teristic  of  optical  character  reading  which  generates  the  emotionalism  concerning  OCRs. 
Attachment  A  to  this  report  details  the  experiences  regarding  automated  message  entry 
system  using  an  OCR  as  input  device  and  gives  numerous  examples  of  the  material  (skewed, 
misaligned,  etc.)  which  the  OCR  found  acceptable. 

The  message  generation  functions  did  not  lend  themselves  well  to  full  automation 
and  partial  automation  was  best  served  by  the  visual  media.  The  chop,  coordinate,  approval 
and  release  functions  involve  people  and  people  involved  need  or  want  a  hard,  readable 
message  copy  to  read,  mark  up  or  file.  Therefore,  these  functions  are  not  cost  effective 
candidates  for  automation  except  in  fully  automated  ships.  The  message  composition 
functions  (draft  and  edit)  do  lend  themselves  to  automation  assistance;  this  assistance  is 
categorized  as  basic  and  advanced.  The  basic  aids  would  permit  changes  to  a  message  with¬ 
out  message  retype  (i.e.,  by  use  of  symbols  and  correction  pages)  and  consist  of  character 
erase,  overwrite,  insert:  line  insert,  delete  and  paragraph  insert,  delete.  Recognition  of 
symbols  and  action  capabilities  would  reside  in  the  message  preparation  system  and  would 
be  cost  effective  and  desirable  aids  to  implement. 

Advanced  automation  aids  run  the  gamut  from  word  search  and  replace  or  delete  to 
input  data  validation  and  interactive  prompting.  These  aids  imply  machine  storage  of  the 
message  with  the  machine  providing  a  clean  copy  of  the  message  after  edit.  The  machines 
range  from  commercial  grade  “smart”  typewriters  (S5000)  and  word  processing  systems 
(SI 5,000)  to  full  MIL-SPEC  message  composition  stations  and  cannot  be  recommended  for 
wholesale  replacement  of  the  typewriter  as  the  prime  message  composition  tool.  It  is  rec¬ 
ommended,  though,  that  a  few  commercial  grade  smart  typewriters  be  provided  at  high 
volume,  high  precedence  message  composition  areas  within  the  ship. 
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A  subset  of  tbe  message  composition  function  is  pro  forma  message  composition  and 
this  area  is  ripe  for  automation.  Pro  forma  message  composition  would  be  cost  effective  if 
automated  at  a  single,  central  location  as  part  of  an  automated  message  preparation  system. 
The  format  of  a  pro  forma  message  is  rigidly  specified.  Thus,  users  need  only  to  indicate  the 
type  of  message  desired  and  the  data  to  be  inserted.  This  would  be  a  cost  effective  candi¬ 
date  for  automation  if  provided  in  areas  such  as  supply  (MILSTRIPS)  and  either  as  a  stand¬ 
alone  hard  copy  system  or  electronically  interfaced  with  an  automated  communication 
system. 

Many  functions  in  message  preparation  can  be  benefited  by  automation.  For  the 
most  part  message  acceptance  involves  people  and  is  not  a  cost  effective  candidate  for 
automation.  The  message  preparation  for  transmission,  however,  can  be  enhanced  greatly 
by  automation.  The  following  tasks  within  tins  function  are  considered  candidates  for 
automation: 

•  Assign  and  log  unique  DTG 

•  Validate  message  parameters 

•  Determine  format  of  delivery  circuit 

•  Validate  PLAs 

•  Prepare  message  in  correct  format  and  LMF 

•  Place  message  in  proper  outgoing  queue 

Automating  these  tasks  will  improve  accuracy,  save  time  and  personnel  hours  and 
reduce  personnel  requirements.  Automating  the  message  transmission  function  requires  a« 
interconnect  of  an  automated  message  preparation  system  to  an  automated  communications 
system  and  the  development  of  software  to  control  the  interface  properly.  The  cost  effec¬ 
tive  candidates  for  automation  within  the  message  backrouting  function  are: 

•  Determine  recipients 

•  Duplicate,  collate  and  slot  message  copies 

Automation  of  the  delivery  task  is  cost  effective  only  on  a  fully  automated  platform. 
The  file  maintenance  function  is  a  prime  area  for  automation.  The  customer  request  func¬ 
tion  is  a  prime  area  for  automation  assistance  with  access  to  the  data  base  being  the  primary 
task  to  be  automated.  The  tedious  and  time  consuming  task  of  recording  message  statistics 
and  making  reports  can  be  greatly  benefited  by  automation.  The  file  destruction  function 
is  highly  dependent  on  the  file  media  used  and  is  not  an  area  that  can  be  enhanced  effec¬ 
tively  by  full  automation. 

Four  levels  of  increasing  capabilities,  cost  and  complexity  for  an  automated  message 
preparation  system  (AMPS)  were  formulated  as  a  result  of  this  study.  Each  succeeding  level 
of  AMPS  contains  the  automated  functions  of  the  preceding  levels,  as  well  as  additional  new 
functions.  AMPS  can  be  incorporated  into  any  computerized  communication  systems  such 
as  NAVMACS,  MPAS  and  COMPARS. 

AMPS  1  is  defined  as  the  basic  outgoing  message  preparation  system.  It  automates 
those  functions  within  a  communications  center  which  require  the  greatest  number  of 
personnel  and  are  characterized  as  being  the  most  time  consuming  and  prone  to  human 
error.  In  particular,  it  automates  the  preparation  of  an  ACP  126  modified  message  for 
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transmission.  Other  outgoing  message  processing  functions  are  accomplished  manually, 
semi-automatically  or  by  systems  such  as  the  naval  modular  automated  communications 
system  (NAVMACS)  or  the  message  reproduction  and  distribution  system  (MRD1S). 

The  development  of  AMPS  I  is  a  low  cost,  low  risk  proposition.  It  automates  the 
processing  of  80  to  90  percent  of  the  typical  outgoing  message  traffic  on  a  small  ship  and 
provides  significant  enhancement  to  message  processing  on  large  ships. 

AMPS  II  is  the  most  cost  effective  level  of  the  four  levels  of  capabilities  being  con¬ 
sidered.  In  addition  to  the  capabilities  of  AMPS  I,  AMPS  II  automates  the  validation  of 
plain  language  addresses  (PLA)  and  address  indicator  groups  (AIG),  message  filing  and  re¬ 
trieval  functions  and  formatting  of  J  ANAP  1 28.  ACP  1 26  messages.  It  is  a  moderate  cost, 
low  risk  proposition.  It  automates  90  percent  of  the  typical  outgoing  message  traffic  and 
is  suitable  for  medium  to  large  ships. 

AMPS  III  capabilities  are  essentially  the  same  as  the  outgoing  message  processing 
capabilities  of  NAVMACS  V4  with  MRDIS.  In  addition  to  the  capabilities  of  an  AMPS  I 
and  AMPS  II,  the  AMPS  III  increases  the  variety  of  input  devices,  generates  data  pattern 
messages,  automates  some  of  the  backrouting  functions  and,  additionally,  automates  those 
functions  typically  called  for  in  only  five  to  10  percent  of  outgoing  message  traffic  (sec¬ 
tioning,  segmenting,  retransmitting,  readdressing,  etc). 

The  development  of  AMPS  III  is  a  high  cost,  low-to-moderate  risk  proposition  and 
provides  only  a  small  increase  in  capability  over  AMPS  II  at  a  considerable  increase  in  cost. 
This  system  is  suitable  for  large  ships. 

AMPS  IV,  in  addition  to  the  capabilities  of  AMPS  I,  AMPS  II  and  AMPS  III,  uses 
remotely  located,  networked  KDTs  for  the  message  composition,  staffing,  releasing  and 
delivery  functions.  It  also  uses  remote  LPs  for  electronic  delivery  of  messages  being 
backrouted. 

While  AMPS  IV  would  automate  all  message  preparation  functions,  its  development 
is  a  very  high  cost,  moderate  risk  proposition  that  is  practical  only  on  fully  automated  ships. 

CONCLUSIONS 

To  provide  a  near  term,  cost  effective  system  with  minimum  changes  to  the  present 
method  of  message  preparation,  chop  and  release  the  paper  reading,  (OCR)  AMPS  II  is 
determined  to  be  the  modular  system  that  can  be  used  as  a  stand-alone  system  or  be  incor¬ 
porated  into  any  computerized  communication  system  such  as  NAVMACS. 
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GLOSSARY 


ACP 

Allied  Communications  Publications 

ADP 

Automated  Data  Processing 

AIG 

Address  Indicator  Groups 

AMAP 

Automated  Message  Assistance  Processor 

AMES 

Automated  Message  Entry  System 

AMPS 

Automated  Message  Preparation  System 

ASCII 

American  Standard  Code  for  Information 
Interchange 

COMMANAVSURFPAC 

Commander  of  Naval  Surface  Force 

U.S.  Pacific  Fleet 

CMTU 

Cartridge  Magnetic  Tape  unit 

CNO 

Chief  Naval  Operations 

CPU 

Central  Processing  Unit 

CSN 

Channel  Sequence  Numbers 

DAAS 

DoD  Automatic  Addressing  System 

DTG 

Date  Time  Group 

EMMCT 

Electrical  Media  Message  Composition 
Terminal 

EMMVT 

Electrical  Media  Message  Verification 
Terminal 

FIFO 

First-in-first-out 

HF 

High  Frequency 

ITA#2 

International  Telegraph  Alphabet  #2 

JANAP 

Joint  Army  Navy  Air  Force  Publication 

KDIT 

Keyboard/Display  Intelligent  Terminal 

KDT 

Keyboard/Display  Terminal 

LMF 

Language  Media  Format 

LP 

Line  Printer 

MCS 

Message  Composition  Station 

MDU 

Magnetic  Disk  Unit 

MFD 

Message  Entry  Device 

MMMCT 

Magnetic  Media  Message  Composition 
Terminal 

MMMVT 

Magnetic  Media  Message  Verification 
Terminal 

MMR 

Magnetic  Media  Reader 

MPA 

Message  Preparation  Aid 
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MPDS 

Message  Processing  Distribution  System 

MRD1S 

Message  Reproduction  and  Distribution  System 

MTU 

Magnetic  Tape  Unit 

NAVCOMPARS 

Naval  Communication  Processing  and  Routing  System 

NAVMACS 

Naval  Modular  Automated  Communications  System 

NELC 

Naval  Electronic  Laboratory  Center 

NOSC 

Naval  Ocean  Systems  Center 

NSAP 

Navy  Science  Assistance  Program 

NTDS 

Naval  Tactical  Data  System 

OCR 

Optical  Character  Reader 

OPHVAL 

Operational  Evaluation 

PCR 

Punch  Card  Reader 

PLA 

Plain  Language  Address 

PTP 

Paper  Tape  Punch 

PTR 

Paper  Tape  Reader 

Rl 

Routing  Indicator 

SSN 

Station  Serial  Number 

SURFPAC 

Naval  Surface  Force  U.S.  Pacific  Fleet 

ID 

Technical  Document 

TEMPEST 

An  unclassified  short  name  referring  to  investigations 
and  studies  of  compromising  emanations 

TOF 

Time  of  File 

TTY 

Teletype- 

USAREUR 

United  States  Army  Europe 

USMC 

United  States  Marine  Corps 

VMMCT 

Visual  Media  Message  Composition  Terminal 
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BACKGROUND 


This  report  has  been  prepared  by  NOSC  Code  8125  for  NSAP  (Project  St  Ki’-l-'X). 
The  NSAP  tasking  was  an  outgrowth  of  an  earlier  NSAP  effort  (Project  TH-2-75  ).  In  the 
earlier  NSAP  project  a  feasibility  model  of  an  automated  ongoing  message  preparation 
system  was  installed  onboard  the  USS  OKLAHOMA  CITY  in  April  and  May  I97(v  It  used 
an  optical  character  reader  as  an  input  device.  The  results  of  feasibility  model  testing  arc 
contained  in  Reference  1  and  indicate  a  high  degree  of  acceptance  by  users  and  a  significant 
increase  in  communication  center  efficiency  on  the  OKLAHOMA  CITY.  A  subsequent 
request  by  the  OKLAHOMA  CITY  requesting  continued  usage  of  the  test  system*  resulted 
in  SURF-'PAC  direction**  to  study  further  the  effectiveness  and  efficiency  of  automated 
outgoing  message  preparation  systems  and  candidate  message  entry  devices  as  applied  to  the 
shipboard  message  preparation  process. 

NOSC  Code  8125  has  developed  significant  background  in  the  advancement  of 
automated  outgoing  message  preparation  systems  and  in  the  use  of  keyboard  display 
terminals  (KDT)  and  optical  character  readers  (OCR)  as  message  entry  devices.  It  also  has 
expertise  in  microprocessor  systems,  smart  and  dumb  terminals  and  magnetic  card,  tape  and 
disk  input  devices.  Related  efforts  by  Code  8125  in  the  field  of  message  preparation  and 
entry  are  as  follows: 

•  OCR  Selection  Criteria  and  Hquipment  Survey  (Reference  2) 

•  Feasibility  Model  Development  of  an  Automated  Message  Entry  System 
(Reference  3) 

•  USS  OKLAHOMA  CITY  Automated  Message  Preparation  Study  and  Feasibility 
Demonstration  (Reference  1) 

•  Feasibility  Demonstration  of  a  Tactical  Message  Preparation  System  for 
USARFUR  (Reference  4) 

•  Advanced  Development  of  an  Automated  Message  Entry  System  (AMES)  for 
USMC  (References  5  through  15) 

STUDY  DEFINITION 

The  object  of  this  study  is  to  analyze  the  outgoing  message  process  of  Navy  ships 
and  to  determine  which  message  generation  and  preparation  functions  are  cost  effective 
candidates  for  automation.  A  second  object  is  to  analyze  the  various  media  by  which  a 
message  might  be  routed  through  the  message  generation  process  and  to  recommend  the 
desired  media  and  suitable  message  entry  device(s). 

As  shown  in  Figure  1 .  this  effort  has  been  broken  into  the  message  entry  device 
study  and  the  automated  message  preparation  system  study.  These  are  artificial  and 
arbitrary  divisions  but  they  suit  the  study  goals  and  simplify  and  bind  the  analyses.  For  this 
study,  the  processing  of  outgoing  naval  messages  has  been  broken  into  message  generation 
and  message  preparation  for  transmission.  Message  generation  is  the  process  from  creation 


*USS  OKLAHOMA  CITY  has  retained  and  continues  usage  of  the  feasibility  test  system,  this  system  is 
presently  installed  on  the  USS  BLUE  RIDGE 
♦•COMMANAVSURFPAC  2221 10Z  DEC  77 
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Figure  1 .  Outgoing  naval  message  processing  study  definitions. 


of  rou"h  drafts  through  command  approval  and  release.  Message  preparation  is  concerned 
with  actions  normally  taken  in  the  communications  center  to  ready  a  message  tor  entry  into 
the  message  transmission  system. 

As  shown  in  the  figure,  possible  inputs  to  the  message  composition  station  are  voice, 
handwriting  and  keystroke  (typewriter  or  keyboard).  Voice  and/or  handwriting  are  desir¬ 
able  but  presently  not  state-of-art  and  thus  the  keystroke  emerges  as  the  input  of  concern. 

MESSAGE  ENTRY  DEVICE  (MED)  STUDY 

The  message  entry  device  study  concerns  itself  with  the  message  composition 
stations  to  be  distributed  throughout  a  ship  and  the  message  generation  process  from 
message  composition  to  delivery  at  the  communications  center  window  (or  equivalent) 
for  preparation  and  transmission.  Message  generation  functions  have  been  flowcharted  as 
depicted  in  Figure  2- 

A  driving  force  in  this  study  will  be  an  analysis  of  the  media  used  for  message 
routing.  At  present  this  medium  is  paper  (DD-1 73  forms  or  equivalent)  and  the  message 
composition  station,  a  typewriter.  A  trend  toward  automation  would  imply  an  upgrading 
to  smart  typewriters  or  even  a  replacement  of  the  conventional  typewriter  with  a  keyboard/ 
display  terminal  and  a  resultant  trend  toward  electrical  routing  of  messages. 

Smart  terminals  offer  up  a  host  of  message  composition  aids,  none  of  which  are 
present  in  the  current  system  and  many  of  which  offer  significant  benefit.  The  media  could 
remain  type  on  paper  or  could  be  replaced  by  electrical,  magnetic,  paper  tape  or  other 
machine  readable  code.  It  should  be  noted  that  any  departure  from  a  human  readable 
medium  results  in  a  substantial  requirement  for  distributed  reader/displays  and  attendant  hard 
copy  devices.  It  is  now,  and  will  remain  in  the  future,  human  nature  for  all  in  the  process  to 
want  a  personal  hard  copy.  It  should  be  noted  further  that  most  media  dictate  a  continu¬ 
ance  of  the  messenger/mail  routing  of  messages  for  chop  and  release,  whereas  one,  electrical, 
evokes  images  of  a  hands  off.  apeed-of-light  message  transfer. 

In  all  cases,  there  is  a  need  for  an  automated  input  into  the  message  preparation 
system  (communications  center).  The  present  manual  poking  of  formatted  paper  tapes,  with 
its  attendant  errors  and  bottleneck  at  the  input  to  communications  center  processing,  is  not 
tolerable.  All  media  in  question  satisfy  the  requirement  of  being  machine  readable;  how¬ 
ever,  type  on  paper  has  the  advantage  of  being  human  and  machine  (by  optical  character 
reader)  readable,  thus  retaining  a  familiar  and  comfortable  system  (minimum  perturbation 
and  user  confidence).  The  electrical  media  eliminate  the  messenger/mail  routing  but  at  a 
high  cost  in  electronics  and  ADP  equipment  (complexity). 
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Figure  2.  Message  generation  flow. 


AUTOMATED  MESSAGE  PREPARATION  (AMP)  STUDY 


The  AMP  study  will  concern  itself  with  functions  performed  primarily  by  the 
shipboard  communications  center.  These  functions  will  be  called  message  preparation 
functions  and  are  depicted  in  Figure  3.  Shipboard  communications  center  functions  are 
prime  candidates  for  automation  and  several  systems  exist  which  address  this  area.  Many 
data  on  time  and  error  reduction  are  available.  The  time  savings  in  hours  in  communication 
center  processing  is  a  typical  result  of  communications  center  automation.*  This  number  is 
reduced  somewhat  in  significance  when  balanced  by  the  overall  writer-to-reader  time  of 
typical  (routine  and  priority)  Naval  message  processing  (but  during  high  tempo  most  of  the 
formal  routing  and  approval  is  skipped  and  the  delay  in  the  communications  center  then 
becomes  very  significant).  Automation  also  reduces  the  number  of  required  communica¬ 
tions  center  personnel  as  well  as  message  errors.  It  should  be  noted  there  is  a  growing  trend 
toward  incorporating  some  automated  message  preparation  functions  into  the  message 
!  transmission  system. 


•Quite  often  time  is  saved  from  improved  message  composition  and  entry  in  conjunction  with  automation 
of  communications  center  functions. 
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MESSAGE  GENERATION 


Within  the  Navy,  Chief  of  Naval  Operations  (CNO)  has  recently  promulgated 
(OP-643C/LEX2D5  Ser  771307  of  16  February  1978)  a  set  of  rules  for  message  text 
formatting.  These  rules  concern  themselves  with  the  textual  portion  of  Navy  data  pattern 
messages.  The  communications  header  portions  of  messages  continue  to  be  specified  in 
Joint  Army,  Navy,  Air  Force  Publication  (JANAP)  128  (G)  Allied  Communications  Publi¬ 
cation  (ACP)  127  (E). 

An  objective  of  this  message  text  formatting,  as  stated  in  the  rules  from  CNO,  is 
to  produce  messages  which  are  both  understandable  by  humans  and  compatible  with  ADP. 
Their  goal  should  be  the  goal  of  all  future  shipboard  message  generation  and  preparation 
systems. 

MESSAGE  GENERATION  FUNCTIONS 

For  the  purposes  of  this  study  the  shipboard  message  generation  functions  are  as 
depicted  in  Figure  3  and  defined  as  follows. 

•  Rough  draft:  Writing  down  thoughts  and/or  data  in  rough  form 

•  Draft:  Preparation  of  a  message  on  a  medium  suitable  for  edit,  chop, 
coordination,  approval  and  release 

•  Edit:  Changing  or  correction  of  message  content  by  deleting,  adding  or 
substituting  words,  phrases,  sentences  or  paragraphs;  restructuring  the 
message  content  also  would  be  an  edit  function 

•  Chop:  Changes  in  a  message  by  the  chain  of  command  to  insure  readability  and 
conformance  to  proper  format  and  content;  review  and  approval  by  the  chain 
of  command 

•  Coordinate:  Disclosure  of  the  message  to  interested  parties  in  the  immediate  area 
who  need  the  information  for  planning  purposes  or  who  will  be  affected  by  the 
action  of  information  contained  in  the  message;  anyone  reviewing  the  message 
may  suggest  changes 

•  Final  Approval:  Formal  authorization  for  message  transmission  by  the  command 

•  Release:  Transfer  of  a  message  from  the  release  authority  to  the  communications 
center  after  approval;  approval  of  a  message  for  transmission  is  noted  by  a  unique 
identification  (i.e.,  signature)  of  a  release  authority 

FUNCTIONS  ANALYSIS 

The  following  paragraphs  concern  themselves  with  the  significant  divisions  of  the 
shipboard  message  generation  process  and  discuss  the  effect,  implications  and  constraints  of 
automation  on  this  process. 

Message  Composition 

There  are  several  automated  message  generation  functions  which  are  aimed  at 
helping  the  writer  compose  his  message.  These  aids  break  into  the  major  categories  of  pro 
forma  message  and  narrative  message  composition  aids. 
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Pro  Forma  Message  Composition  Aids 

Pro  torma  messages  include  RAINFORM.  weather,  communications  status  and 
fuel  status  reports.  DAAS  supply  messages  and  others  whose  format  is  rigidly  specified. 
The  structure  of  pro  forma  messages  is  rigidly  specified  so  that  data  may  be  accepted  by 
computers  for  automated  processing.  Therefore,  it  is  necessary  that  the  message  be 
absolutely  correct  in  format  as  well  as  data  content.  Also,  the  header  lines  are  usually  fixed. 
Thus,  a  message  composition  aid  which  automatically  generates  significant  portions  of  pro 
forma  messages  would  save  time  and  improve  accuracy.  Such  a  device  is  the  message  prepa¬ 
ration  aid  (MPA)  developed  and  evaluated  by  Naval  Electronics  Laboratory  Center  (NELC) 
in  1973.  The  MPA  and  an  evaluation  is  the  subject  of  NELC  TD  305  of  14  February  1974. 
Note  that  pro  forma  message  generation  could  be  accomplished  at  a  centralized  location. 

The  individuals  responsible  for  generating  the  message  need  only  specify  the  type  of  pro 
forma  message  and  the  data  to  be  inserted. 

Narrative  Message  Composition 

Working  from  the  assumption  that  the  smart  typewriter  or  a  keyboard/display 
terminal  (KDT)  will  replace  the  typewriter/message  form  as  the  tool  of  message  composition, 
then  there  is  a  use  and  a  need  for  narrative  message  composition  aids.  Narrative  message 
composition  aids  run  the  range  from  delete  and  correct  to  spelling  and  syntax  validation. 

It  should  be  noted  that  it  is  not  necessary  to  discuss  the  output  (electrical,  hardcopy, 
magnetic  tape,  etc.)  of  the  KDT  or  its  interface  to  the  balance  of  the  message  generation 
process  to  cover  the  merits  of  the  message  composition  aids.  Distributed  KDTs  would 
imply  significant  capital  expenditure  and  maintenance  support  costs.  The  smarts  involved 
have  to  be  provided  either  centrally  (electrical/support  requirements)  or  locally  (increasing 
the  cost  of  KDT).  The  implied  evolution  is  toward  an  electrical  interface  and  electrical 
routing  through  the  message  generation  and  preparation  process.  This  would  require  signifi¬ 
cant  changes  to  internal  routing  and  approval  procedures  and  substantial  store  and  forward 
capabilities  and  alerts.  Again,  this  requires  significant  capabilities  which  have  to  be  provided 
for  either  locally  or  centrally. 

Message  Chop  and  Coordination 

The  chop  and  coordination  functions  will  be  performed  by  personnel  who  must  be 
able  to  read  the  message.  If  the  medium  containing  the  message  cannot  be  read,  then  a 
special  reading  device  must  be  provided,  e.g..  a  magnetic  tape  reader  and  display  if  the 
medium  is  magnetic  tape.  The  chop  and  coordination  can  be  done  with  printed  copies  of 
the  message  given  to  the  appropriate  people  for  review.  After  the  chop  and  coordination 
processes,  suggested  changes  can  be  written  on  copies  of  the  message  and  given  to  the 
message  writer  who  then  will  edit  the  original  message.  Thus,  we  see  the  “other  than  paper” 
media  reverting  to  paper  during  chop  and  coordination  and  edit. 

Message  Approval  and  Release 

Before  the  message  is  received  by  persons  designated  as  the  release  authority,  all 
chop,  coordination  and  editing  should  be  performed  on  the  message.  If  the  medium 
containing  the  message  cannot  be  read,  then  a  special  reading  device  must  be  provided.  The 
release  authority  must  show  approval  on  the  medium  bearing  the  message  before  releasing 
it  to  the  communication  center  and  must  be  completely  confident  that  the  medium  contains 
the  message  in  the  exact  form  that  was  approved  originally. 
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MEDIA 


Media  Evaluation 

Message  generation  is  done  for  the  significant  types  of  media.  Media  selection 
criteria  are  the  subject  of  Appendix  F.  The  type  of  media  for  message  entry  considered  are 
typewritten  pages,  binary  electrical  signals  and  binary  magnetic  fields  on  disks,  tapes  and 
cards.  The  generalized  model  shown  in  Figure  4  is  used  to  illustrate  the  message  How  for 
discussion  of  the  media. 
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Typewritten  Page  (DD-173  Form) 

This  medium  permits  the  appropriate  people  to  read  the  message  without  using 
special  equipment  and  facilitates  coordination  with  those  individuals  concerned  with  the 
purpose  and  effects  of  the  message.  Since  the  message  is  printed  on  paper,  it  can  be  repro¬ 
duced.  Suggestions  and  changes  can  be  noted  on  a  paper  copy  of  the  message  and  returned 
to  the  message  writer.  The  message  can  be  carried  to  any  place  where  the  review  personnel 
are  located.  The  routing  procedures  and  safeguards  for  classified  message  handling  can  be 
the  same  as  for  other  paper  documents.  A  message  generation  system  using  DD-1 73  forms 
as  the  medium  is  depicted  in  Figure  5.  A  message  printed  on  a  DD-1 73  form  is  readable  by 
humans  and  compatible  with  message  entry  equipment  when  an  optical  character  reader  is 
the  message  entry  equipment. 

Typewriter  for  Message  Generation 

The  following  steps  explain  the  flow  of  messages  typed  on  DD-173  forms  through 
the  message  generation  process: 

STEP  1 .  A  draft  message  is  typed  and  copies  are  given  to  appropriate  personnel  for 
chop  and  coordination. 

STEP  2.  The  review  personnel  will  make  changes  on  a  copy  of  the  message  and 
return  it  to  the  message  writer  or  indicate  that  the  message  needs  no  change. 

STEP  3.  The  message  writer  will  make  any  changes  on  a  copy  of  the  message  and 
give  it  to  the  typist  for  correction.  If  the  typewriter  has  a  storage  device  and  editing 
functions,  the  typist  can  recall  the  message  from  storage  and  edit  it.  If  a  conven¬ 
tional  typewriter  is  used,  editing  of  a  message  is  accomplished  by  indicating  where 
the  change  is  to  be  made  and  typing  the  desired  change  on  a  correction  page.  These 
correction  pages  are  also  readable  by  the  OCR.  Note  that  it  is  not  necessary  to 
retype  the  entire  message. 

STEP  4.  Copies  of  the  revised  message  arc  given  again  to  the  review  personnel. 

STEP  5.  Steps  2,  3  and  4  are  repeated  until  no  changes  are  made  and  the  message 
is  ready  for  final  approval. 

STEP  6.  The  message  is  delivered  to  the  release  authority  for  review  and  signature. 

If  the  message  is  not  released,  it  is  returned  to  the  message  writer  with  appropriate 
explanations.  The  message  composition  process  would  continue  at  Step  3. 

STEP  7.  After  the  message  is  approved  and  signed  by  the  release  authority,  it  is 
delivered  to  the  communication  center. 

Keyboard/Display  Intelligent  Terminal  with  Printer  for  Message  Generation 

There  are  advantages  in  using  a  keyboard/display  intelligent  terminal  (KDIT)  with  a 
printer  instead  of  a  typewriter.  They  are  the  potentials  for  an  extensive  editing  capability, 
memory  for  storing  several  types  of  pro  forma  messages  and  prompting/validation  or 
restriction  of  characters  entered  in  the  message.  The  time  required  for  editing  a  message  or 
generating  a  pro  forma  message  probably  would  be  shorter  using  a  KDIT  instead  of  a  type¬ 
writer.  The  steps  explaining  the  generation  and  flow  of  messages  using  a  KDIT  with  a 
printer  are  the  same  as  those  stated  in  the  preceding  section  except  the  typewriter  is  replaced 
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Figure  5.  Message  generation  system  model  -  typed  DD-173  form  as  medium. 


with  a  KDIT  ami  printer.  Such  a  system  is  depicted  in  Figure  b.  The  KDIT  with  a  printer 
would  cost  considerably  more  titan  a  typewr.  r. 

Electrical  Signals 

This  medium  is  compatible  with  message  processing  equipment  but  is  not  readable 
by  humans.  This  medium  enables  a  fast  transfer  of  a  message  between  equipments  after 
keyboard  entry.  The  equipment  for  converting  the  message  to  electrical  signals  is  a  KDIT. 
The  features  of  a  KDIT  are  the  same  as  those  stated  as  advantages  in  the  preceding  section. 

A  printer  would  be  used  with  the  KDIT  to  print  a  copy  of  the  message  for  review  and 
editing  by  the  people  concerned  with  the  message  content.  Appropriate  security  safe¬ 
guards  should  be  implemented  to  ensure  that  the  KDIT  and  any  personnel  viewing  the 
KDIT  are  cleared  for  a  classified  message.  To  review  the  message,  the  release  authority 
would  use  the  display  on  any  available  KDIT.  After  the  release  authority  read  and 
approved  the  message,  an  identification  unique  to  each  release  authority  would  be  entered 
after  the  message  to  show  approval.  After  approval  and  release,  no  changes  in  the  message 
content  would  be  allowed.  The  following  steps  explain  the  generation  and  How  of  messages 
using  the  electrical  medium.  These  are  shown  pictorially  in  Figure  7. 

STEP  1 .  The  message  composition  station  (MCS)  operator  will  key  the  message  into 
the  KDIT  and  route  electrically  for  reviews  and  approvals.  Hard  copies  would  be 
printed  out  for  review  by  appropriate  persons. 

STEP  2.  The  appropriate  review  personnel  will  make  changes  on  a  copy  of  the 
message  and  return  it  to  the  message  writer  or  indicate  that  the  message  needs  no 
change.  The  review  and  approvals  could  be  done  either  on  the  KDIT  and  routed 
electrically  or  on  a  locally  printed  copy  and  routed  by  messenger. 

STEP  3.  The  message  writer  will  make  appropriate  changes  on  a  copy  of  the 
message  and  give  it  to  the  MCS  operator  for  editing. 

STEP  4.  A  new  copy  of  the  edited  message  is  electrically  routed  for  review  again  by 
the  appropriate  personnel. 

STEP  5.  Steps  2,  3  and  4  are  repeated  again  until  no  changes  are  made  and  the 
message  is  ready  for  final  approval. 

STEP  6.  The  release  authority  is  notified  that  a  message  is  ready  for  approval  and 
transmission.  The  release  authority  reviews  the  message  on  a  KDIT  display  and 
enters  a  unique  code  word  at  the  terminal  to  show  approval.  If  the  message  is  not 
released,  the  message  writer  should  be  notified  via  the  electrical  medium  and  the 
message  returned  to  the  writer  with  whatever  explanation  is  appropriate.  The 
message  composition  process  would  continue  at  Step  3. 

STEP  7.  The  release  authority  would  transfer  the  released  message  using  the 
electrical  lines  to  the  communication  center  from  the  KDIT. 

Binary  Magnetic  Field  (Magnetic  Disks.  Tapes  or  Cards) 

This  medium  would  use  a  keyboard  for  message  entry  and  a  magnetic  writing 
device  for  recording.  The  equipment  would  be  a  KDIT  with  the  capability  as  stated  in 
the  preceding  section  for  message  generation  and  a  magnetic  write/read  unit  for  record. ng 


on  the  disk,  tape  or  card.  The  magnetic  write/read  unit  could  be  peripheral  to  the  KDT  or 
integrated  into  the  KDIT.  A  printer  would  he  a  necessary  peripheral  unit  to  the  KDIT. 

Read  terminals  would  be  needed  at  the  review  and  approval  stations  as  well  as  available  to 
the  release  authority  to  examine  the  message  because  the  magnetic  media  are  not  readable 
to  humans.  The  following  steps  explain  the  generation  and  flow  of  messages  using  the 
magnetic  medium.  The  flow  is  depicted  in  Figure  8. 

STFP  1 .  The  message  composition  station  (MCS)  operator  will  key  the  message  into 
the  KDIT  and  have  it  written  on  the  magnetic  medium  for  review  by  appropriate 
individuals.  The  message  may  be  stored  only  on  the  magnetic  medium.  Hard  copies 
will  be  printed  for  review  and  approval  personnel  who  do  not  have  readers. 

STFP  2.  The  appropriate  review  personnel  will  make  changes  on  a  copy  of  the 
message  and  return  it  to  the  message  w'riter  or  indicate  that  the  message  needs  no 
change.  The  changes  may  be  made  on  a  hard  copy  printed  locally  or  a  modified 
message  written  on  the  medium  provided  for  review. 

STEP  3.  The  message  writer  will  make  appropriate  changes  on  a  copy  of  the 
message  and  give  it  to  the  MCS  operator  for  regeneration  on  the  magnetic  medium. 

STEP  4.  New  copies  of  the  edited  message  are  rerouted  again  for  review  by  the 
appropriate  personnel.  The  edited  message  replaces  the  original  message  on  the 
magnetic  medium.  Hard  copies  are  provided  where  necessary. 

STEP  5.  Steps  2,  3  and  4  are  repeated  until  no  changes  are  made  and  the  message 
is  ready  for  final  approval. 

STEP  6.  The  message  as  recorded  on  the  magnetic  medium  is  delivered  to  the 
release  authority  for  review  and  approval.  The  release  authority  may  use  a  special 
magnetic  reader  or  the  KDIT  magnetic  write/read  unit  for  displaying  the  message. 

If  the  message  is  not  released,  it  should  be  returned  to  the  message  writer  with 
whatever  explanation  is  appropriate.  The  message  composition  process  may 
continue  at  Step  3.  The  release  authority  adds  a  unique  code  word  after  the  message 
and  signs  on  the  magnetic  medium  container  to  show  approval. 

STEP  7.  After  the  message  is  approved  and  released,  it  is  delivered  to  the  commun¬ 
ication  center. 

Multimedia 

A  multimedia  system  could  use  two  media;  for  example,  the  typewritten  page  and 
binary  electrical  signals.  The  typewritten  page  would  be  DD-1  73  forms  printed  from  type¬ 
writers  or  printer  units  peripheral  to  a  keyboard/display  intelligent  terminal  (KDIT).  The 
message  media  would  be  as  described  in  the  preceding  sections.  The  message  composition 
systems  would  operate  in  parallel  up  to  the  point  of  message  entry  into  the  communication 
center. 

To  have  a  minimum  delay  in  composing  and  enteiing  a  message  for  processing,  the 
electrical  medium  would  be  used  with  the  KDIT  in  the  MCS  connected  directly  to  the 
message  processor.  2  he  KDIT  in  the  MCS  would  serve  as  a  remote  message  entry  terminal 
of  the  processor. 
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Media  Evaluation  Results 

The  media  are  evaluated  with  respect  to  readability  by  humans  and  machines, 
equipment  costs  tor  the  message  generation  process  and  the  number  and  training  of  per¬ 
sonnel  as  discussed  in  Appendix  F.  Cost  estimates  of  the  ty  pewritten  page  and  magnetic 
media  are  shown  in  Table  4.  Media  costs  become  an  important  consideration  if  the  proper 
security  precaution  is  to  destroy  the  medium  after  using  it  only  once. 


Table  1 .  Visual  media  (typed  or  printed  page)  evaluation  summary. 

No  user  impact  as  this  is  the  present  medium 

Handled  like  other  paper  documents  in  reference  to  precedence, 
security  and  routing  procedures 

No  special  equipment,  training  or  skills  required  for  personnel  perform¬ 
ing  message  chop,  coordination,  approval  and  release  functions 

High  user  confidence 

What  is  read  and  signed  is  what  is  transmitted 
Know  precedence  and  security  with  certainty 

Media  cost  is  low  (S0.01  per  page) 

Commercial  grade  OCR  typewriters  are  adequate 

Provide  the  basic  automation  aids  for  message  composition 

No  new  equipment  required  outside  of  communications  center  if  OCR 
typewriters  already  in  use 

Comparatively  low  costs  for  equipment,  training,  maintenance  and 
support 

Message  chop,  coordination  and  approval  functions  are  best  accomplished  on 
page  media  where  changes  can  be  penciled  in  and  the  original  message  draft  can 
still  be  read  for  comparison 

Data  integrity/accuracy  is  not  as  high  as  with  magnetic  or  electrical  media  but 
could  be  if  a  smart  typewriter  is  used  to  generate  line  checksum  characters 
during  the  message  composition  function;  data  integrity  of  OCRs  is  better 
than  that  provided  by  present  manual  systems 

Data  recoverability  is  high  if  the  media  are  damaged 

tasy  to  handle  and  is  more  durable  than  magnetic  media 

State-of-the-art  OCRs  can  tolerate  (within  reasonable  limits) 

Coffee  stained,  coke  stained,  wrinkled  or  dirty  pages 

Smudged  or  touching  characters 

Uneven  character  and  line  spacing 

Uneven  character  print  density 

Variations  in  character  stroke  widths 

Cloth  ribbons 

Type  from  manual  OCR  font  typewriters 
Skewed  and  misaligned  characters  and  lines 
Page  misalignment  with  the  typewriter 
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Table  2.  Magnetic  media  evaluation  summary. 

High  user  impact  ,  not  readable  by  humans,  require  page  copy  and  identifying 
labels  on  the  media  or: 

Special  equipment  and  skills  are  required  by  persons  performing 
message  chop,  coordination,  approval  and  release  functions;  release 
authority  code  must  be  magnetically  encoded  on  the  media  in  addition 
to  the  usual  signature  on  the  media 

Require  additional  time,  personnel  and  equipment  at  each  stage  where 
the  message  has  to  be  read  or  its  precedence,  security  and  routing 
requirements  have  to  be  observed 

Media  are  expensive  and  must  be  reused 

bxcept  for  magnetic  cards,  only  a  small  fraction  of  the  media  unit  is 
used  for  the  message 

Restricted  to  one  message  per  media  unit  to  avoid  conflicts  during 
routing  and  approval  and  with  both  high  and  low  precedence/security 
message  on  the  same  media  unit 

Requires  approved  additional  equipment  and  procedures  to  erase  and 
verify  each  media  unit  before  it  is  submitted  for  reuse 

Page  copy  is  required  for  chop,  coordinate  and  approval  functions  as  changes 
are  not  easily  or  effectively  indicated  on  magnetic  media 

Message  accountability  becomes  a  significant  problem  in  the  communications 
center  during  times  of  peak  loading 

Page  copies  or  proof  of  transmission  copies  may  become  separated  from 
the  media  unit  and  media  are  not  directly  readable  by  humans 

High  data  integrity/accuracy  through  use  of  checksums,  keying  schemes, 
redundacy  checks,  etc. 

Little  chance  of  recovering  the  data  if  the  media  are  damaged  and  the  tendency 
would  be  to  keep  page  copy  also 

High  costs  for  equipment,  training,  maintenance  and  support 
These  media  are  best  suited  to  mass  storage  of  messages 
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Table  3.  Electrical  media  evaluation  summary. 

High  user  impact 

Special  equipment,  training  and  skills  are  required  for  personnel  per¬ 
forming  message  chop,  coordination,  approval  and  release  functions 

Officers  are  mobile  and  not  always  near  a  terminal;  it  would  be  necessary 
for  them  to  report  to  their  terminals  frequently  to  clear  any  pending 
traffic  or  they  could  be  summoned  by  a  terminal  to  clear  a  high  prece¬ 
dence  message;  if  this  were  not  done,  then  the  in  basket  to  out  basket 
delay  would  increase  to  that  of  page  media  and  the  advantage  of 
electrical  routing  (high  speed  and  elimination  of  messenger/mail  routing) 
would  be  defeated 

Electrical  routing  is  not  cost  effective  for  low  volume,  low  precedence  message 
traffic  unless  it  is  part  of  a  larger,  integrated  ship's  command  and  control  or 
management  information  system;  quite  often  electrical  routing  is  reduced  in 
capability  to  being  no  more  than  an  expensive  electronic  in/out  basket;  i  '  t 
these  circumstances  a  cheap  metal  basket  would  be  sufficient. 

Page  copy  is  required  for  chop,  coordinate  and  approval  functions  as  changes 
are  not  easily  or  effectively  indicated  on  a  keyboard  display  terminal 

High  data  integrity/accuracy  through  use  of  checksums,  keying  schemes, 
redundancy  checks,  etc. 

Higher  costs  for  equipment,  training,  maintenance  and  support  than  would  be 
with  magnetic  or  typewritten  page  media 

High  cost  for  both  terminal  and  system  computer  software  to: 

Route  message  to  the  various  review  personnel  in  the  correct  order 
Notify  review  personnel  of  a  pending  high  precedence  message  or  of  an 
excessive  backlog  of  messages  which  needs  to  be  reduced 
Ensure  that  the  person  operating  the  terminal  and  the  terminal  itself  are 
cleared  for  classified  messages 

Verify  that  a  message  has  been  completely  and  properly  routed  before 
it  is  released 

Permit  only  valid  release  authorities  to  release  messages 
Requires  installation  of  TEMPEST  approved  cables 


Table  4.  Media  cost  comparison. 


MEDIA 

COST  ESTIMATE 

PER  I'NTT 

COST  ESTIMATE  PER 
500  MESSAGES' 1  > 

Typewritten  page 

S0.01 /page 

S10 

/  T  v 

Magnetic'-' 

5-1/4  inch  floppy  disk 

S  7.00/disk 

S  1.7  50 

8  inch  floppy  disk 

8.50/disk 

2.125 

hard  disk 

80.00/disk 

20.000 

tape  cassette 

7.00/cassette 

1 .750 

tape  mini-cartridge 

!  8.00/cartridge 

4.500 

tape  cartridge 

19.00/cartridge 

4.750 

card 

1 .00/card 

250 

Paper  tape* ’* 

S  0.50/roll 

S  6.25 

Electrical*^* 

very  low 

very  low 

NOTES: 

1 .  This  roughly  represents  10  days  of  message  traffic  based  on  t'SS  OKLAHOMA  CITY  data 

2.  Based  on  one  message/unit,  50  messages/day.  an  average  message  length  of  2100  characters, 
and  the  medium,  where  applicable,  is  available  for  reuse  once  every  five  days;  security  problems 
associated  with  reusing  the  medium  are  not  considered 

3.  Assumes  an  efficiency  use  of  40  messages/roll 

4.  One  time  cable  installation  costs  will  be  considerable 

Typewritten  Page  (DD-173  Joint  Messageform) 

This  medium  has  the  advantage  of  being  readable  by  humans  during  the  message 
generation  process  and  readable  by  an  optical  character  reader  (OCR)  for  the  entry  into  an 
automated  message  preparation  system  after  final  approval.  The  type  style  on  the  type¬ 
written  page  would  be  a  special  font,  readable  by  both  humans  and  OCR  units.  OCR  units 
can  be  programmed  to  read  particular  fonts.  The  selection  of  which  type  style  to  use  is 
based  on  the  ease  with  which  humans  can  read  the  characters  and  the  error  rate  associated 
with  the  OCR  unit  that  must  also  read  the  characters.  The  Department  of  the  Navy  has 
specified  the  use  of  OCR-B  (Reference  17).  The  DD-173  typewritten  pages  are  not  reusable, 
but  they  have  a  very  low  cost,  they  are  plentiful  and  can  be  easily  handled  as  with  other 
paper  documents.  The  equipment  cost  for  preparing  the  medium  at  a  single  message 
composition  station  (MCS)  is  estimated  to  vary  from  S800  to  $30,000  depending  on  the 
equipment  used.  For  example,  a  commercial  electric  typewriter  costing  $800  may  be 
purchased  with  the  appropriate  type  style.  However,  the  initial  cost  of  an  MCS  could  be 
lower  if  the  shipboard  typewriters  presently  used  have  a  changeable  type  capability  and  the 
particular  OCR  readable  type  style  is  available  for  that  model  typewriter.  Additional  costs 


30 


would  be  low  also  for  logistic  support  of  presently  used  ty  pewriters.  The  equipment  costs 
will  be  high  for  a  keyboard/display  intelligent  terminal  (KDIT)  with  a  printer,  up  to  about 
S30.000  for  one  MCS.  There  are  many  KDITs  and  printers  available  for  the  commercial 
market  costing  much  less  than  S30.000  but  these  equipments  are  not  designed  for  shipboard 
use.  The  costs  for  a  fully  qualified  shipboard  KDIT  and  printer  may  even  exceed  the 
$30,000  depending  on  the  total  capability  required. 

The  operator  for  an  MCS  using  a  typewriter  would  need  training  as  a  typist.  If  the 
typewriter  has  extra  editing  and  special  features  for  message  composition,  then  extra  train¬ 
ing  would  be  required  for  machine  operation.  If  a  KDIT  and  printer  are  used  in  the  MCS, 
then  the  operator  skills  and  training  time  may  increase  greatly  over  that  required  for  type¬ 
writer  use.  Although  a  KDIT  with  extensive  editing  and  special  capability  would  require 
more  operator  skills  and  training  time  than  if  the  ordinary  typewriter  was  used,  once 
acquired,  the  training  should  speed  the  message  generation  process.  The  exact  benefits  of  a 
tradeoff  of  message  generation  time  for  operator  training  time  are  beyond  the  scope  of  this 
report.  The  use  of  operator  prompting  by  the  KDIT  may  reduce  the  time  required  for  gen¬ 
eration  of  some  types  of  messages  and  also  may  reduce  operator  training  time.  Only  one 
trained  person  is  required  for  an  MCS. 

There  would  be  no  equipment  or  training  for  personnel  involved  with  chop,  coordin¬ 
ation  and  release  of  messages  over  what  is  required  at  present.  The  message  review  and 
release  personnel  would  be  able  to  read  the  message  on  the  DD-1 73  form  whether  it  is  typed 
on  a  typewriter  or  printed  from  a  KDIT.  There  would  be  no  additional  security  require¬ 
ments  for  message  handling  beyond  those  presently  in  use. 

Electrical  Signals 

This  medium  has  the  advantage  of  having  a  fast  transfer  between  equipments  and 
compatible  signals  for  entry  into  an  automated  message  preparation  system. 

The  use  of  the  electrical  medium  aboard  ship  requires  that  TEMPEST  approved 
cables  be  installed.  The  cables  and  cable  installation  cost,  a  one  time  cost,  would  be  high. 

The  location  and  number  of  message  composition  stations,  message  handling  equipments 
and  the  cable  routing  would  need  to  be  determined  before  cable  installation  costs  could 
be  estimated  adequately. 

The  equipment  cost  for  a  single  message  composition  station  (MCS)  is  estimated  to 
vary  from  $5000  to  $40,000,  depending  on  the  equipment  used.  If  a  commercial  smart 
typewriter  is  used  that  has  storage,  edit  and  electrical  communication  capability,  the  cost 
may  be  as  low  as  $5000.  If  a  KDIT  is  used  in  the  MCS,  then  the  cost  may  be  about  S40.000 
for  a  shipboard  qualified  unit.  Security  approved  equipment  and  spaces  would  be  required 
for  each  MCS. 

The  operator  of  a  MCS  using  a  smart  typewriter  or  KDIT  would  need  training  as  a 
typist  and  machine  operator,  as  well  as  special  training  for  communication  control,  editing 
and  use  of  message  composition  features.  The  training,  once  acquired,  should  speed  the 
message  generation  process.  Here  again,  the  exact  benefits  of  a  tradeoff  of  message  gener¬ 
ation  time  for  operator  training  time  are  beyond  the  scope  of  this  report.  The  use  of  operator 
prompting  by  the  smart  typewriter  or  KDIT  may  reduce  the  time  required  for  generation  of 
some  types  of  messages  and  also  reduce  operating  time.  Only  one  trained  person  is  required 
for  each  MCS. 
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Tlie  equipment  cost  for  a  single  station  for  message  chop,  coordination  or  release  is 
estimated  to  be  from  S5000  to  S35.000,  depending  on  the  equipment  used.  A  smart  type¬ 
writer  or  KDIT  with  a  printer  may  be  used  for  message  review  and  release.  The  review  and 
release  personnel  would  need  training  in  equipment  operation  and  communication  control. 
Changes  to  a  message  may  be  noted  on  a  hard  copy  or  entered  via  the  keyboard  on  a  smart 
typewriter  or  KDIT.  A  hard  copy  may  be  routed  back  to  the  message  writer  using  the  same 
delivery  system  as  for  other  paper  documents  or  the  changes  entered  by  keyboard  can  be 
transferred  electrically  back  to  a  place  where  the  message  writer  can  view  the  changes  on  a 
display  or  obtain  a  hard  copy.  The  use  of  operator  prompting  for  review  and  release  func¬ 
tions  when  changes  are  entered  via  keyboard  may  reduce  the  time  required  for  message 
correction.  Security  approved  equipment,  spaces  and  safeguards  would  be  required  to 
ensure  that  only  authorized  personnel  view  a  message. 

Binary  Magnetic  Field  on  Disks,  Tapes  and  Cards 

Magnetic  disks,  tapes  or  cards  are  readable  by  the  appropriate  reading  device  for 
entry  into  an  automated  message  processing  system.  The  magnetic  medium  is  not  suitable 
for  direct  reading  of  a  message  by  humans  but,  with  appropriate  reading  and  display  (or 
printer)  devices,  a  message  can  be  read  from  it. 

Magnetic  disks  and  tapes  are  best  suited  for  mass  storage  of  messages.  The  storage 
capacity  (200  to  300  messages)  of  a  disk  or  tape  far  exceeds  the  requirements  for  an  average 
length  message.  However,  a  tape  or  disk  could  be  used  as  the  medium  for  the  message- 
generation  process.  The  storage  capacity  of  one  magnetic  card  is  suitable  for  an  average- 
length  message,  but  several  cards  would  be  required  for  a  long  message. 

The  equipment  cost  for  a  single  message  composition  station  (MCS)  is  estimated  to 
be  S7000  to  $45,000,  depending  on  the  equipment  used.  If  a  commercial  smart  typewriter 
with  a  magnetic  write/read  unit  attached  is  used  in  the  MCS.  then  the  cost  may  be  as  low  as 
S7000.  If  a  KDIT  with  magnetic  write/read  unit  and  printer  is  used,  the  cost  may  go  up  to 
about  $90,000  depending  on  the  total  capability  required.  Security  approved  equipment 
and  spaces  would  be  required  for  each  MCS. 


The  operator  of  a  MCS  would  need  training  as  a  typist  and  equipment  operator, 
as  well  as  special  training  for  use  of  any  editing  and  message  composition  features.  Once- 
acquired,  the-  training  in  the  use  of  editing  and  message  composition  aids  may  speed  the 
message  composition  process.  The  use  of  operator  prompting  by  the  KDIT  or  smart  type¬ 
writer  may  reduce  the  time  required  for  generation  of  some  types  of  messages  and  also 
reduce  operator  training  time.  Only  one  well  trained  operator  is  required  for  each  MCS. 

The  equipment  cost  for  a  single  station  for  message  chop,  coordination  or  release  is 
estimated  to  be  57000  to  590,000  depending  on  the  equipment  used.  A  smart  typewriter 
or  KDIT  with  magnetic  read/write  unit  and  printer  may  be  used.  The  review  and  release 
personnel  would  need  training  in  equipment  operation  and  poss.bly  typing  if  suggested 
message  changes  are  added  to  the  magnetic  medium.  Changes  to  a  message  may  be  noted  on 
a  hard  copy  of  the  message  instead  of  added  to  the  magnetic  medium.  The  use  of  a  reading 
station  by  review  and  release  personnel  would  increase  the  time  required  for  message  gener¬ 
ation  above  what  is  presently  used,  as  well  as  requiring  operator  training  time.  Each  person 
needing  to  review  or  release  a  message  would  need  operator  training  or  have  an  operator  use 
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the  equipment.  This  would  increase  the  number  of  personnel  involved  in  message  operation. 
The  use  of  operator  prompting  for  review  and  release  may  minimize  training  and  message 
generation  time. 

MESSAGE  ENTRY  DEVICES  (MED) 

Some  of  the  most  important  characteristics  of  message  entry  devices  are  summarized 
in  Appendices  A  through  E.  Also  characteristics  of  equipment  that  may  be  used  in  message 
entry  systems  are  compared  to  the  MED  characteristics. 

Information  about  the  equipments  was  taken  mostly  from  sales  and  marketing 
brochures.  These  brochures  do  not  supply  all  the  information  required,  in  which  case  the 
characteristics  for  that  equipment  were  marked  "INA"  (information  not  available).  The 
equipment  manufacturers  may  be  contacted  to  obtain  the  missing  information. 

Optical  Character  Reader  (OCR)  Characteristics  and  Equipments 

The  OCR  characteristics  of  primary  interest  are  cost,  throughput,  character  recog¬ 
nition,  page  input  requirements  and  suitability  for  Navy  shipboard  use.  Characteristics  and 
OCR  equipments  are  listed  in  Appendix  A. 

Key  board/ Display  Terminal  (KDT)  Characteristics  and  Equipments 

The  KDT  characteristics  of  primary  interest  are  the  cost,  keyboard  capability, 
display  features,  compose  and  edit  capability  and  suitability  for  Navy  shipboard  use.  Char¬ 
acteristics  and  KDT  equipments  are  listed  in  Appendix  B. 

Magnetic  Device  Characteristics  and  Equipments 

The  magnetic  devices  considered  are  read/write  units  for  (loppy  disks  and  diskettes, 
hard  disks,  tape  cassettes,  tape  cartridges  and  mini-cartridges  and  magnetic  cards.  The 
characteristics  of  primary  interest  are  equipment  costs,  the  memory  capacity  of  each  unit, 
interface  control  and  information  and  suitability  for  Navy  shipboard  use.  Characteristics 
and  equipments  are  listed  in  Appendix  C. 


Typewriter  Terminal  Characteristics  and  Equipments 

The  typewriter  terminals  considered  are  keyboard/printer  smart  terminals.  The 
characteristics  of  primary  interest  are  cost,  keyboard  capability,  print  quality,  compose 
and  edit  capability  and  suitability  for  Navy  shipboard  use.  Characteristics  and  equipments 
are  listed  in  Appendix  D. 

Printer  Characteristics  and  Equipments 

The  printer  characteristics  of  primary  interest  are  cost,  print  quality  and  type  styles, 
paper  handling,  interface  control  and  suitability  for  shipboard  use.  Characteristics  and 
printer  equipments  are  listed  in  Appendix  E. 
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CONCLUSIONS  AND  RECOMMENDATIONS 


There  is  a  wide  variety  ot'  systems  available  commercially  that  could  function  as 
message  generation  stations.  Unfortunately,  none  are  approved  for  service  use  and  there  is 
little  likelihood  of  any  of  them  being  approved  in  their  present  form.  Putting  any  smart 
terminal  with  memory  aboard  a  ship  will  require  a  development  project.  The  advantages  of 
using  message  composition  stations  are  obvious,  but  the  life  cycle  cost  of  such  a  terminal 
is  difficult  to  analyze. 

Having  distributed  smart  and/or  dumb  display  terminals  with  electrical  routing 
provides  the  highest  level  of  capability  at  the  highest  cost.  If  funds  were  unlimited  this 
would  clearly  be  the  best  choice.  Such  a  system  would  cost  well  in  excess  of  two  million 
dollars  each  if  it  were  programmed  to  a  high  level  of  capability.  The  use  of  keyboard  printer 
remote  terminals  rather  than  keyboard  displays  would  decrease  the  hardware  cost  involved, 
but  would  increase  the  software  cost.  The  resultant  cost  would  still  be  at  least  two  million 
dollars  each. 

Other  message  composition  stations  (essentially  word  processing  systems)  based  on 
magnetic  media  (e.g..  key-to-disk,  key-to-tape.  key-to-magnetic  card)  can  be  designed  with 
sophisticated  editing  packages  that  could  do  much  to  speed  the  actual  typing  of  the  message. 
Their  cost  would  he  in  excess  of  SdO.OOO  each  for  a  system  for  shipboard  use.  The  main¬ 
tenance  and  required  operator  training  would  add  to  the  cost. 

The  common  electric  typewriter  currently  m  sendee  use  is  by  far  the  least  expensive 
message  composition  station,  but  it  likewise  has  the  least  capability  .  Typewritten  pages  can 
be  used  as  input  to  automatic  message  preparation  systems  using  an  OCR. 

It  should  be  pointed  out  that  the  message  composition,  staffing  and  releasing 
functions  involve  mostly  human  (unctions  and.  theielore.  are  not  cost  effective  candidates 
for  automation.  Quite  often,  the  time  s|  cut  writing  the  lirst  draft,  researching  information, 
staffing  the  message  and  waiting  tor  the  message  to  K  reviewed  by  the  appropriate  person¬ 
nel  greatly  exceeds  the  time  spent  to  pul  tlu-  tirsi  and  mv  subsequent  drafts  on  a  medium 
suitable  for  staffing  and  delivery  to  tin  ommunn  aiions  ,  entei  Using  smart  terminals 
(e.g.,  keyboard  display  printer  terminals  and  tuirie  ivpewnters  with  magnetic  memory 
capability )  to  aid  in  producing  tin  m.ssaei  "  m,  di.>  provides  little  benefit  in  the  overall 
process  and,  thus,  is  not  iost  cite,  hv..  Vu  ni>  m  iius.  small  terminals  extremely 
expensive  compared  lo  conventional  l. ,  o  '  i-  *mo>  nut  also  the  sost  lor  maintenance, 
support  and  training  is  a  significant  evpens,  wtu.t  ds.  -nud  he  considered 

Typing  or  editing  a  messagi  with  onontion.il  tvpvwntcr  requires  very  little 
operator  training.  Changes  to  a  message  are  easilv  >.  onnphstn  d  In  indicating  where  the 
change  is  being  made  anil  typing  the  desired  >.  hangi  or  o>inv  lion  page  I  hese  correction 
pages  are  also  readable  by  the  (H  R  Note  that  it  is  not  necessary  to  retype  the  entire 
message.  On  the  other  hand,  smart  terminals  are  sophisticated  devices  which  require  exten¬ 
sive  operator  training  for  both  officer  and  enlisted  personnel 

Using  networked  smart  terminals  is  the  most  expensive  means  of  message  generation 
and  delivery  and  is  justified  only  on  the  largest  and  most  sophisticated  ships  where  the 
terminal  could  be  used  as  part  of  a  larger  integrated  ship's  command  and  control  or  manage¬ 
ment  information  system.  Although  networked  terminals  would  drastically  decrease  the 
transfer  time  between  various  review  personnel,  they  would  not  decrease  significantly  the 
inherent  delays  associated  with  the  human  functions  of  staffing  and  releasing  a  message.  In 
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fact,  unless  the  reviewing  officers  are  sitting  at  or  near  their  respective  terminals  for  a  major 
portion  of  their  day,  it  would  increase  the  “in  basket”  to  “out  basket”  delay.  Basically,  it 
is  much  easier  for  a  messenger  to  find  an  officer  aboard  ship  than  for  a  smart  terminal  to 
summon  him.  Another  major  problem  and  cost  associated  with  using  networked  terminals 
is  the  implementation  of  the  security  safeguards  required  to  ensure  that  only  authorized 
personnel  view  a  message. 

Since  it  is  desirable  to  have  only  the  originator  make  changes  to  the  message  media, 
the  copy  returned  to  the  originator  for  correction  must  show  clearly  where  the  changes 
were  made  and  what  the  original  text  was.  Using  either  magnetic  or  electrical  media,  this  is 
extremely  difficult  to  do  in  a  manner  that  is  either  printable  or  displayable  From  a  human 
factors  point  of  view,  page  copies  are  the  only  acceptable  media  for  the  chop  and  coordin¬ 
ation  cycle  as  any  changes  can  be  penciled  in  easily.  This  medium  allows  anyone  viewing 
the  message  to  easily  see  exactly  what  words  or  phrases  were  changed  and  what  new  phrases 
or  paragraphs  were  added  to  the  original  draft  and  yet  still  allows  the  original  draft  to  be 
read  for  comparison.  This,  of  course,  does  not  preclude  the  use  of  magnetic  or  electrical 
media  altogether,  but  points  out  a  significant  advantage  of  page  media. 

AUTOMATED  MESSAGE  PREPARATION 

This  section  is  not  concerned  with  the  generation  of  a  message,  but  only  with  its 
handling  after  it  arrives  at  the  communications  center  via  either  electronic  or  manual  means. 
The  section  is  divided  into  four  subsections.  The  first  subsection  is  a  delineation  of  com¬ 
munication  center  functions  required  for  the  preparation,  transmission  and  backrouting 
of  outgoing  Naval  messages.  It  is  an  exhaustive  delineation  of  all  functions,  not  just  those 
that  are  candidates  for  automation.  As  such  it  provides  a  standard  gauge  by  which  to  judge 
the  effects  of  various  media  and  methods  of  automation  on  the  message  preparation  process 
presently  in  use.  In  other  words,  when  automating  a  particular  communications  center 
function,  the  medium  used  (be  it  electronic,  magnetic  or  visual)  will  affect  not  only  the 
automation  of  that  function,  but  also  the  automation  of  other  functions  and  the  operation 
of  functions  not  being  automated.  Thus,  the  effect  of  each  automation  candidate  and  its 
medium  upon  all  communications  center  functions,  needs  to  be  considered  when  evaluat¬ 
ing  it  against  other  candidates,  whether  or  not  they  are  automated,  for  automation  and 
other  media. 

The  second  subsection  considers  each  function  defined  here  and  discusses  each  with 
respect  to  whether  it  is  a  cost  effective  candidate  for  automation  using  available  technology. 
This  involves  examining  the  effect  of  various  media  upon  the  automation  of  each  function 
as  well  as  various  methods  for  automating  the  function.  Each  function  is  studied  to  deter¬ 
mine  if  it  is  really  necessary  in  an  automated  environment  or  if  it  could  be  handled  auto¬ 
matically  or  eliminated  altogether  by  the  automation  of  another  function  A  .  discussed 
previously,  the  effect  must  be  considered  on  the  entire  communication  center  operation 
of  automating  a  particular  function,  not  only  from  the  aspect  of  making  it  easier  or  harder 
to  prepare,  transmit  and  backroute  messages,  but  also  making  certain  that  secuntv .  prece¬ 
dence.  routing  and  formatting  requirements  can  be  satisfied  without  serious  impact  Anv 
evaluation  of  the  impact  on  a  communications  center  as  a  result  of  automating  one  nr  more 
of  its  functions  has  to  include  the  personnel  impact  as  well  as  the  operational  impact. 
Ideally,  automation  of  a  function  should  reduce  not  only  personnel  requirements  but  also 


35 


skill  level  of  personnel  required.  In  most  instances  the  former  is  much  easier  to  attain 
than  the  latter  due  to  the  inherent  complexity  of  automated  equipment.  A  major  thrust 
of  the  development  of  any  automated  message  preparation  system  should  he  to  make  the 
equipment  as  foolproof  as  possible  with  a  tutorial  equipment  operation  mode  for  training 
purposes.  This  can  increase  development  cost  significantly,  but  will  pay  off  in  improved 
operator  training  and  in  easier  acceptance  of  the  system  by  the  operational  commimin. 

The  third  subsection  is  concerned  with  candidate  automated  message  preparation 
systems  to  handle  the  various  message  media  and  with  different  levels  of  capability.  The 
media  considered  are  electrical  (e.g..  remote  terminals),  magnetic  (e.g..  card.  disk,  tape)  and 
visual  (e.g.,  typewritten  page).  Each  of  these  media  has  inherent  advantages  and  disadvan¬ 
tages  when  viewed  in  conjunction  with  the  automation  of  communications  center  functions. 
The  levels  of  capability  will  refer  to  the  set  of  functions  to  be  performed  automatically  by 
the  system.  The  lowest  level  of  capability  consists  of  automating  those  functions  deemed 
to  be  the  most  cost  effective  candidates  for  automation.  The  highest  level  of  capability 
includes  automating  all  those  functions  deemed  to  be  reasonable  candidates.  A  system  of 
the  low  level  would  be  suited  to  a  small  ship  with  a  relatively  low  volume  of  outgoing 
message  activity,  while  a  high  capability  system  would  be  useful  on  a  large  ship  with  a 
high  volume  of  outgoing  traffic. 

The  fourth  subsection  discusses  the  conclusions  of  this  study  task  and  makes  recom¬ 
mendations  as  to  further  system  design  and  development. 

MESSAGE  PREPARATION  FUNCTIONS 

This  section  discusses  the  functions  performed  in  the  typical  communications 
center  for  the  preparation,  transmission  and  backrouting  of  an  outgoing  Naval  message.  The 
message  preparation  functions  are  listed  in  Table  5.  The  other  half  of  communications 
center  functions,  the  receipt  and  distribution  of  messages  from  external  systems,  is  not 
within  the  scope  of  this  report. 

Accept  Message 

The  first  message  processing  function  performed  by  the  communications  center  is  to 
accept  the  message  for  external  delivery.  The  message  is  brought  to  the  communications 
center  message  delivery  window  by  pneumatic  tubes,  messenger  or  courier  where  it  is 
checked  for  precedence  and  valid  release  authority  and  then  logged.  Additional  checks  are 
performed  for  completeness,  security,  legibility,  authenticity,  etc.,  before  the  message  is 
filed  by  precedence  in  the  preparation  queues.  If  it  cannot  be  prepared  as  drafted,  coordin¬ 
ation  with  the  originator  is  required  to  resolve  the  problem. 
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A. 


Table  5.  Message  preparation  functions. 


1  Automated  message  preparation 

A.  Accept  message  for  external  delivery  via  message  delivery  window  (messenger 
or  courier) 

1 .  Observe  message  precedence  and  handle  according  to  established  procedures 

2.  Log  receipt  time  of  message 

3.  Verify  valid  release  authority 

4.  Check  message  for  completeness,  security,  legibility,  authenticity,  etc. 

B.  Prepare  message  for  transmission 

1 .  Assign  DTG 

2.  Log  DTG  assigned  (ensure  DTGs  are  unique) 

3.  Validate  message  form  parameters 

a.  Action  precedence 

b.  Information  precedence 

c.  Classification 

d.  Frontline 

e.  Addressees 

f.  Text 

4.  Determine  security  and  special  handling  requirements  (falls  out  of  the  normal 
flow  of  traffic;  includes  such  things  as  off-line  encryption) 

5.  Determine  format  and  delivery  circuit 
b.  Assign  routing  indicators 

7.  Piepare  message  in  correct  format  and  LMF  for  transmission 

a.  Narrative  (normally  paper  tape) 

b.  Data  pattern  (normally  card  or  magnetic  tape) 

8.  Proofread  message 

9.  Correct  message 

10.  Proofread  and  correct  message  until  it  is  determined  to  be  correct 

1 1 .  Place  message  in  proper  outgoing  queue  by  precedence 

C.  Knter  message  into  transmission  system 

1 .  Retrieve  message  front  outgoing  queue  (FIFO  by  precedence) 

2.  Transmit  message  over  proper  delivery  circuit 

3.  Obtain  acknowledgement  for  message 

4.  Log  transmission  or  cancellation  time  of  message 

D.  Backroute  message 

I.  Determine  recipients 
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Table  5.  Continued. 


D.  Backroute  message  (Continued) 

2.  Prepare  message  for  delivery 

a.  Duplicate  appropriate  number  of  copies 

b.  Collate  and  staple  copies 

c.  Slot  message  copies 

3.  Deliver  message  via  pneumatic  tubes  or  messenger  (communication  center 
or  department) 

E.  File  message 

1 .  Store  proof  of  transmission  hardcopy  and  paper  tape  of  message 

2.  File  message  by  originator,  DTG,  SSN.  TOF.  CSN.  etc. 

a.  Short  term  fire 

b.  Long  term  file 

II  Ancillary 

A.  Maintain  message  files 

1 .  Maintain  files  based  on  originator,  DTG.  SSN,  TOF,  CSN,  etc. 

2.  Provide  hardcopy  and/or  paper  tape  of  message  on  request 

B.  Respond  to  service  messages  and  customer  requests 

1 .  Determine  action  required 

a.  Correct  message  in  file 

b.  Readdress  message 

c.  Customer  request  for  additional  copy  of  a  filed  message 

d.  Request  for  retransmission  of  missing  channel  number  of  incomplete, 
misrouted  or  missent  message 

2.  Take  action  requested 

a.  Retrieve  required  message(s)  from  file(s) 

b.  Correct  referenced  message  and  redistribute 

c.  Prepare  new  heading,  treat  as  new  outgoing  message 

d.  Reproduce  and  distribute  additional  copy 

e.  Ascertain  validity  of  missing/incomplete  message 

3.  Prepare  service  message  reply,  if  required 

a.  Obtain  release  authority 

b.  Enter  message  into  transmission  system 

c.  File  message 

C.  Maintain  communications  center  statistics  and  generate  reports 

D.  Destroy  surplus  classified  material 


Prepare  Message  for  Transmission 

The  message  preparation  process  begins  with  the  assignment  of  the  date-time-group 
(DTG).  DTGs  must  be  logged  and  verified  to  be  unique.  The  message  form  parameters  are 
then  validated.  This  includes  the  action  and  information  precedences,  classification,  from 
line,  addressees  and  text.  Examples  of  problems  that  can  occur  here  are:  information 
precedence  higher  than  action  precedence,  invalid  classification,  improper  use  of  prosigns 
in  the  addressees  and  the  text  classification  not  agreeing  with  the  stated  message  classifica¬ 
tion.  Any  problems  here  must  be  resolved  by  the  drafter.  After  the  form  parameters  are 
validated,  the  format  and  delivery  circuit  must  be  determined.  This  may  depend  on  security 
and  special  handling  requirements,  such  as  off-line  encryption.  All  routing  indicators  must 
be  assigned  and  validated  with  respect  to  the  message  classification  to  ensure  against  security 
mismatches.  At  this  point,  the  message  is  ready  for  preparation  in  the  proper  format  and 
language  media  format  (LMF)  for  transmission.  Here  the  message  could  be  narrative,  which 
is  normally  prepared  on  paper  tape,  or  data  pattern,  which  is  normally  prepared  on  punched 
card  or  magnetic  tape.  Usually  the  message  is  prepared  at  a  teletypewriter  and  sent  to  a 
proofreader  for  verification.  If  the  message  is  not  correct,  it  is  sent  back  to  a  teletypewriter 
operator  for  correction.  This  process  of  proofread  and  correct  can  go  to  several  iterations 
before  a  correct  message  copy  is  produced.  The  message  then  is  placed  in  the  proper  out¬ 
going  queue  for  transmission  by  precedence. 

Transmit  Message 

Entering  the  message  into  the  transmission  system  involves  retrieving  it  front  the 
outgoing  queue.  The  queues  are  set  up  by  precedence  and  the  highest  precedence  message 
is  retrieved  first.  Within  a  precedence  queue,  the  messages  are  retrieved  first-in-first-out 
(FIFO).  Each  message  is  transmitted  over  the  proper  delivery  circuit,  normally  a  HF  or 
satellite  relay  radio  link.  A  positive  acknowledgement  must  be  received  for  each  message 
transmitted  and  channel  sequence  numbers  (CSNs)  must  be  updated.  After  transmission, 
the  transmission  or  cancellation  time  must  be  recorded  for  message  accountability. 

Backroute  Message 

Backrouting  of  the  message  after  transmission  is  an  important  function  of  the 
communications  center.  The  drafter  always  wants  proof  that  the  message  sent  is  trans¬ 
mitted  and  wants  a  copy  of  it  as  transmitted  for  the  drafter’s  files.  Also,  messages  are 
normally  identified  by  the  DTG  assigned  by  the  communications  center  and  the  drafter 
must  be  given  this  information.  The  recipients  of  a  backrouted  copy  must  be  determined 
and  an  appropriate  number  of  copies  duplicated,  collated,  stapled  and  slotted  for  delivery 
via  pneumatic  tubes,  messenger  or  courier. 

File  Message 

In  addition  to  backrouting,  a  proof  of  transmission  hard  copy  and  paper  tape  of 
each  message  must  be  filed  for  later  use.  These  copies  would  be  used  later  if  a  message  was 
required  to  be  transmitted  or  addressed.  The  messages  are  filed  by  originator,  DTG,  station 
serial  number  (SSN),  time  of  file  (TOF),  and/or  channel  sequence  number  (CSN).  Normally. 
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two  message  files  are  used,  a  short  term  file  and  long  term  file.  The  short  term  file  generally 
contains  only  those  messages  transmitted  during  the  previous  30  days;  the  long  term  file 
may  hold  a  message  copy  for  a  year  or  more. 

Perform  Ancillary  Functions 

In  addition  to  the  normal  functions  of  message  acceptance,  preparation,  trans¬ 
mission,  backrouting  and  filing,  a  ship's  communications  center  typically  performs  other 
functions.  These  ancillary  functions  are  to  maintain  message  files,  respond  to  service 
messages  and  customer  requests,  maintain  communication  center  statistics  and  generate 
reports  and  destroy  surplus  classified  material. 

File  Maintenance 

Both  short  term  and  long  term  message  files  must  be  maintained  and  updated 
periodically  to  eliminate  old  messages  from  the  long  term  file  and  to  transfer  out  of  date 
messages  from  the  short  to  the  long  term  file.  Communications  center  personnel  must  be 
able  to  retrieve  messages  from  either  short  or  long  term  files  based  on  some  combination 
of  important  message  parameters  such  as  originator.  DT(i.  SSN,  TOF,  CSN,  etc.  Retrieved 
messages  are  usually  provided  in  the  form  of  a  proof-of-transmission  hardcopy  and/or  the 
actual  paper  tape  of  the  message  entered  into  the  transmission  system. 

Customer  Requests 

A  ship’s  communications  center  must  respond  to  service  messages  and  customer 
requests.  Requests  may  be  made  to  correct  a  message  in  the  file,  readdress  a  message, 
provide  an  additional  copy  of  a  message  or  to  retransmit  a  missing,  incomplete,  misrouted  or 
missent  message.  The  communications  center  responds  first  by  retrieving  the  required 
message  from  the  file  and  then  by  performing  the  actions  requested.  The  action  performed 
may  be  to  correct  and  redistribute  the  referenced  message;  prepare  a  new  heading  and  treat 
as  a  new  outgoing  message,  if  a  message  is  being  readdressed;  reproduce  and  distribute  an 
additional  copy;  or  ascertain  the  validity  of  a  missing/incomplete  message.  Also,  it  may  be 
necessary  to  generate  a  service  message  reply.  If  so,  it  must  be  handled  and  processed  as  a 
normal  message  including  obtaining  a  proper  release  authority. 

Record  Keeping  and  Reporting 

For  accountability  purposes,  message  statistics  are  maintained  by  the  communica¬ 
tions  center.  These  statistics  are  used  in  generating  offship  reports  or  messages  and  include, 
at  a  minimum,  the  total  number  of  messages  transmitted,  the  total  number  of  messages 
cancelled  or  rejected,  the  existence  of  any  large  outgoing  queues  and  the  loss  of  any  process¬ 
ing  capability.  More  detailed  statistics  may  be  maintained  for  on-ship  reports.  These 
reports  are  used  for  historical  and  statistical  analysis  purposes.  On-ship  reports  typically 
include  measurement  of  system  throughput  performance  and  a  statistical  aTiTHTdlj.  b !*t.  jsu.tfi 
precedence,  classification  and  length  as  related  to  circuit,  throughput  times  and  accuracy. 
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File  Destruction 


Destruction  of  surplus  classified  material  in  a  communications  center  is  an  important 
and  necessary  function.  The  long  term  message  file  is  usually  purged  annually  to  make  room 
for  more  recent  messages.  Kxcess  hard  copies  and  paper  tape  copies  are  sometimes  generated 
during  the  message  preparation  process.  All  of  this  classified  paper  material,  as  well  as  the 
other  forms  of  classified  material  such  as  punched  cards,  magnetic  media  electronics  and 
typewriter  ribbons,  must  be  properly  destroyed. 

NAVAL  MESSAGE  PREPARATION  FUNCTIONS  ANALYSIS 

Each  function  delineated  in  the  preceding  section  is  discussed  here  in  the  context  of 
its  suitability  for  automation  and  the  effect  of  different  automation  methods  and  media 
upon  the  ability  of  the  communications  center  to  perform  the  function.  Each  function  is 
discussed  also  in  the  context  of  the  automation  of  other  areas  and  the  effect  of  the  media 
on  performing  the  function  if  it  is  not  automated.  The  intention  here  is  to  determine  a 
kernel  set  of  functions,  which  can  be  automated  for  various  media  at  a  minimal  cost.  These 
functions  should  be  automated  in  any  message  preparation  system  developed  for  the  fleet. 

A  system  designed  to  perform  this  set  of  functions  would  be  suitable  for  a  small  to  medium 
size  ship  with  a  moderate  outgoing  message  traffic  load  and  would  have  a  high  performance/ 
cost  ratio.  As  more  functions  are  added  to  the  kernel  set,  more  capability  is  required  of  the 
supporting  automated  system,  and  the  cost  and  complexity  rises.  At  a  certain  point,  adding 
additional  functions  causes  a  rapid  increase  in  cost  and  complexity  with  relatively  little 
increase  (or  perhaps  a  decrease')  in  operational  capability.  After  the  kernel  set  is  determined, 
additional  sets  of  functions  of  higher  cost/performance  ratios  can  be  specified.  Systems  to 
perform  these  additional  functions  automatically,  in  addition  to  those  of  the  kernel  set. 
could  be  justified  only  on  ships  with  heavy  loads  of  outgoing  traffic.  Automation  of  func¬ 
tions  usually  results  in  previously  unrealizable  added  benefits  at  little  or  no  additional  cost. 
During  this  analysis,  added  capabilities  will  be  discussed  that  do  not  exist  in  the  present 
manual  system. 

Message  Acceptance 

The  acceptance  of  a  message  by  the  communications  center  for  external  delivery  is 
a  function  that  can  not  be  automated  easily.  It  is  possible  to  automate  various  subfunctions 
depending  on  the  media  chosen.  The  primary  subfunction  or  steps  considered  here  are  the 
logging,  verification  of  release  authority,  special  handling  for  precedence  and  the  check  of 
the  message  for  validity.  The  analysis  will  discuss  each  media  candidate  with  respect  to  each 
of  these  steps. 

Magnetic  Card  Media 

The  use  of  magnetic  cards  as  message  input  media  does  allow  some  limited  automa¬ 
tion  of  the  message  acceptance  process,  but  complicates  t he. process  somewhat.  Assume  we 
use  a  magnetic  card  holding  up  to  50  lines  of  text,  generated  by  a  separate  composition 
system  centrally  located  or  located  in  several  of  the  ship's  areas.  The  cost,  of  course,  of 
multiple  sophisticated  magnetic  card  message  composition  stations  for  a  single  ship  would 
be  significant. 
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Acceptance  of  the  message  by  the  communications  center  would  be  complicated  by 
the  fact  that  the  magnetic  card  is  not  visually  readable  and  any  long  message  would  require 
more  than  one  card.  If  the  cards  are  to  be  reused,  the  drafter  would  be  restricted  from 
writing  on  the  card  with  a  pen  or  pencil  to  identify  it.  If  the  cards  arc  not  to  be  reused, 
their  cost  (estimated  at  SI  each)  would  be  prohibitive.  Thus,  either  a  paper  copy  of  the 
message  would  have  to  accompany  the  magnetic  card(s)  to  the  communications  center,  or 
at  each  stage  where  the  message  must  be  visually  inspected,  a  magnetic  card  reading  station 
would  have  to  be  provided  with  a  display  and/or  printer  for  output.  The  use  of  a  paper 
copy  of  the  message  attached  to  the  magnetic  cards  by  some  method  would  raise  the  possi¬ 
bility  of  mismatching  page  copies  with  magnetic  copies  either  at  the  composition  station  or 
at  the  communications  center.  At  a  busy  communications  center  handling  hundreds  of 
messages  a  day,  this  could  be  a  significant  problem,  especially  at  times  of  peak  loadings 
when  200  or  more  messages  may  be  received  in  an  hour.  This  would  be  compounded  by  a 
message  that  may  require  two  or  more  cards.  If  the  second  card  of  a  message  is  misplaced, 
verifying  which  one  of  the  several  hundred  in  the  communications  center  is  the  right  one 
would  be  a  time  consuming  task  as  they  are  not  readable  visually.  This  problem  of  message 
accountability  is  a  problem  common  to  all  magnetic  media  (card,  tape  cassette,  disk). 
Special  procedures  and  equipment  would  be  required  within  any  communications  center 
using  magnetic  media  as  the  prime  message  input  media. 

A  device  could  be  placed  at  the  message  delivery  window  to  log  the  message,  verify 
its  release  authority  and  sort  it  according  to  precedence.  The  logging  could  be  done  on  the 
card  magnetically,  on  a  separate  medium,  or  both.  Verifying  the  releasing  authority  would 
have  to  be  done  by  assigning  each  releaser  code  to  be  placed  magnetically  on  the  message 
card.  This  would  require  the  releaser  to  have  his  own  card  reader/writer  terminal  where  all 
messages  would  have  to  be  reviewed.  Security  procedures,  to  ensure  that  only  the  releaser 
would  be  able  to  encode  the  release  authority  on  the  card,  would  have  to  be  formulated  and 
implemented.  Sorting  the  messages  according  to  the  precedence  could  be  done  easily  by  a 
reading  station  at  the  message  window,  but  this  is  not  a  significant  problem  in  the  present 
manual  system. 

It  would  be  very  difficult  to  automate  using  magnetic  cards  or  any  other  media  to 
check  the  message  for  completeness,  security,  legibility,  authenticity,  etc.  This  is  one 
function  that  requires  a  human  to  inspect  the  message  visually.  The  use  of  magnetic  cards 
would  complicate  the  performance  of  the  function  by  communications  center  personnel 
because  a  read  station  is  required  to  verify  the  contents  of  the  card.  Since  there  is  no 
guarantee  that  identifying  information  written  on  the  label  of  a  magnetic  card  agrees  with 
the  data  written  magnetically  on  the  card,  either  this  condition  is  going  to  have  to  be 
accepted  as  a  risk  that  will  have  to  be  taken,  or  reading  stations  will  have  to  verify  the 
contents  of  message  cards  at  various  stages.  This  is  a  particular  problem  when  verifying 
a  valid  release  authority  if  this  is  not  done  by  a  magnetic  code.  To  be  reused,  the  card  must 
be  large  enough  for  several  signatures  or  have  labels  that  can  be  peeled  off.  Neither  of  these 
solutions  will  provide  the  same  level  of  accountability  as  the  present  manual  system  with 
each  typewritten  page  used  and  signed  only  once. 

Another  problem  with  magnetic  cards  is  that  they  are  relatively  fragile  compared  to 
the  page  copy  presently  used  in  the  message  preparation  process.  Magnetic  cards  do  not 
respond  well  to  bending,  folding,  spindling,  scratching  or  other  forms  of  mutilation  that  are 
not  uncommon.  When  a  card  is  rendered  unreadable,  this  necessitates  a  fallback  to  the  page 
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copy  for  a  retype.  This  would  require  a  composition  station  in  the  communications  center 
to  redraft  the  message.  This  redraft  is  not  presently  required  and  would  detract  from  the 
advantages  of  automated  message  preparation. 

Magnetic  Tape  Media 

The  magnetic  tape  media  available  are  the  cartridge,  mini-cartridge,  cassette  and 
mini-cassette.  All  have  sufficient  storage  capacity  for  any  anticipated  message  and  differ 
primarily  in  si/e  and  cost  (estimated  at  S7  to  Sid  each).  Due  to  their  cost,  they  must  be 
reused  and  thus  they  share  the  disadvantages  of  the  magnetic  card  with  respect  to  account¬ 
ability.  They  e'.o  are  bulkier.  Reusing  the  magnetic  media  will  require  security  procedures 
to  be  established  and  implemented  to  ensure  no  classify  data  are  subject  to  compromise. 

The  magnetic  tape  media  also  are  not  visually  readable  and  thus  would  require 
multiple  read  stations  in  the  communications  center  to  verify  their  contents.  Magnetic- 
tapes  are  not  as  fragile  as  magnetic  cards,  but  would  still  require  special  handling  both 
inside  and  outside  of  the  communications  center. 

The  primary  advantage  of  magnetic  media  is  that  they  are  easily  read  by  electro¬ 
mechanical  means.  By  the  use  of  checksums,  keying  schemes  and  redundancy  checks,  the 
integrity  of  data  can  be  checked  easily.  Thus  there  is  little  possibility  of  any  unintentional 
changes  being  made  to  a  message  after  it  has  been  released.  Using  magnetically  coded  release 
authority,  changes  to  a  message  can  be  effectively  prohibited  after  its  release.  Unless  there 
is  a  failure  in  the  reading  equipment,  the  drafter  can  be  assured  that  exactly  what  was  coded 
on  the  tape  will  be  transmitted.  Due  to  the  fact  that  humans  now  do  the  vast  majority  of 
ships  message  preparation,  the  present  system  always  admits  the  possibility  of  unintention¬ 
ally  changing  a  word  or  phrase  in  a  message  that  could  significantly  alter  its  interpretation 
by  the  recipient.  This  problem  can  be  effectively  eliminated  through  automation. 

Visual  Media  (Typewritten  Page) 

The  typewritten  page  (DD-173  or  equivalent)  is  the  medium  presently  used  for 
shipboard  message  preparation.  Automation  using  page  copies  would  require  the  use  of 
an  optical  character  reader  (OCR).  These  devic.  presently  have  wide  use  in  banks,  pub¬ 
lishing  companies,  newspapers,  etc.,  as  well  as  in  shore  based  communications  centers. 
OCRs  require  the  use  of  special  OCR  typewriter  fonts  that  are  presently  available  only  on 
electrical  typewriters. 

The  use  of  page  media  would  have  no  effect  on  the  present  communications  center 
function  of  accepting  the  message  for  external  delivery  as  they  are  the  present  media  used. 
Automatically  logging  the  receipt  time  of  a  message  could  be  done  using  OCRs,  but  would 
require  an  extra  reader  at  the  message  delivery  window  and  is  not  likely  to  be  worth  the  cost. 

Electrical  Media 

Message  delivery  to  the  communications  center  via  electronic  means  would  allow 
the  same  level  of  automation  as  magnetic  media.  This  assumes  the  use  of  multiple  intelli¬ 
gent  terminals  at  various  locations  on  a  ship.  Their  cost  alone  would  preclude  their  use  on 
any  but  the  largest  and  most  sophisticated  ships  where  they  could  be  used  as  part  of  a 
larger  integrated  ships  command  and  control  or  management  information  system. 
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Electronic  delivery  would  certainly  speed  the  delivery  of  a  message  to  the  commun¬ 
ications  center.  However,  it  would  require  security  procedures  to  encode  the  valid  release 
authority  on  the  message.  The  TEMPEST  considerations  of  having  these  terminals  generate 
top  secret  or  secret  messages  and  transfer  them  to  the  communications  center  electronically 
could  make  the  cost  of  these  prohibitive  on  any  ship.  This  approach  would  have  by  far  the 
greatest  impact  upon  existing  ships  procedures  and  require  extensive  training  of  ship's  per¬ 
sonnel  to  use  the  intelligent  terminals  effectively. 

Conclusions 

The  functional  area  of  the  communications  center  that  accepts  messages  is  not  an 
area  ripe  for  automation.  As  mentioned  previously,  the  use  of  magnetic  or  electronic  media 
would  complicate  the  acceptance  process  by  requiring  new  security  procedures  to  verify  a 
valid  release  authority.  Automating  the  acceptance  function  does  not  appear  to  be  cost 
effective  and  any  automation  of  other  functions  should  strive  to  impact  on  this  function 
as  little  as  possible. 

Message  Preparation 

The  function  area  where  the  media  information  is  converted  into  a  format  that  can 
be  transferred  to  existing  transmission  systems  to  be  sent  to  external  addresses  can  benefit 
greatly  from  automation.  Here  the  medium  is  either  visual,  magnetic  or  electrical  and  the 
information  is  formatted  into  either  JANAP  128,  ACP  127  or  ACP  126  (modified).  It  is 
transferred  electrically  to  a  transmission  system  (e.g.,  NAVMACS)  or  transferred  to  paper 
tape  for  delivery  over  existing  transmission  facilities. 

The  message  preparation  is  relatively  unaffected  by  the  message  media  chosen. 

The  first  step  would  be  to  convert  the  message  into  binary  data  via  some  sort  of  reader  or 
input  device.  Thus  the  main  media  consideration  for  this  function  is  how  reliably  and  easily 
may  they  be  converted  into  binary  electrical  data.  If  the  media  are  electronic,  they  are  already 
in  the  proper  form.  Magnetic  media  are  easily  converted  into  binary  electrical  data.  This 
conversion  can  be  made  quite  reliable  through  redundancy  and  data  checks,  and  keys  can 
be  encoded  to  ensure  data  integrity.  Visual  media  in  the  form  of  a  typewritten  page  can  be 
read  reliably  using  the  proper  typewriter  font  and  an  OCR.  Using  conventional  typewriters, 
checksums  and  other  such  datachecks  is  not  easy  to  do  on  an  OCR.  There  is  little  possibil¬ 
ity  of  an  OCR  matching  the  levels  of  data  integrity  that  can  be  achieved  using  magnetic  or 
electrical  media.  Normally,  OCR  errors  are  either  rejects  or  substitutions.  Rejects  must  be 
corrected  by  the  operator,  whereas  substitutions  are  not  detectable.  Substitutions  are, 
however,  only  character  errors,  not  word  or  phrase  errors.  OCRs  are  now  reliable  enough  to 
have  specifications  of  no  more  than  one  substitution  in  1 ,000,000  characters.  This  is  much 
better  than  the  present  combination  of  manual  preparation  and  message  transmission  via 
radio.  Taken  in  this  context,  substitutions  are  not  considered  to  be  a  serious  problem. 

Using  intelligent  typewriters  for  message  generation,  an  OCR  could  closely  approach 
the  data  integrity  of  magnetic  readers.  To  do  this  the  typewriter  would  calculate  and  place 
a  line  checksum  character  in  one  of  the  margins.  This  could  be  done  at  the  time  the  final 
clean  copy  is  produced.  This  would  solve  the  substitution  problem  but  would  defeat  a 
major  advantage  of  OCRs  over  magnetic  media:  The  OCRs  require  no  new  sophisticated 
equipment  outside  of  the  communications  center,  while  magnetic  or  electrical  media  both 
require  expensive  terminals  at  various  locations  on  each  ship. 
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The  steps  for  the  message  preparation  function  that  could  be  automated  in  the 
communications  center  are: 

1 .  Assign  and  log  unique  DTG 

2.  Validate  message  form  parameters  (e.g..  precedence,  classification,  originator, 
addressees,  text) 

3.  Determine  format  and  delivery  circuit 

4.  Assign  routing  indicators  as  needed 

5.  Prepare  message  in  correct  format  and  LMF 

6.  Place  message  in  proper  outgoing  queue  by  precedence  (on-line  interface  only) 

An  automated  message  preparation  system  proposed  for  shipboard  use  should  be 
able  to  perform  these  steps  to  at  least  a  limited  degree,  as  they  are  well  suited  to  automation. 
A  major  advantage  in  automating  these  steps  is  that  automation  eliminates  the  manual 
prepare  (reformat/retype),  proofread  and  correct  steps  of  the  present  method.  These  steps 
are  the  most  time  consuming  and  require  the  most  personnel  training,  as  well  as  being  very 
fertile  areas  for  errors. 

Message  Backrouting 

The  automation  of  the  message  backrouting  function  can  be  done  on  a  fully  auto¬ 
mated  message  processing  system  where  it  can  be  combined  with  the  routing  of  incoming 
messages.  Automating  this  function  would  be  possible  only  on  large  ships  where  such  an 
expensive  system  can  be  justified.  Such  a  system  would  use  electronic  media  for  message 
delivery  to  the  communications  center.  This  hardware  then  would  exist  already  for  back- 
routing  (i.e.,  keyboard  displays  and  printers)  and  it  would  require  only  the  generation  of 
control  software  to  automate  the  backrouting  function.  The  main  problem  with  this  type 
of  system  i>  the  cost.  The  capability  provided  could  be  very  useful,  but  it  is  questionable 
that  the  incremental  increase  in  capability  is  worth  the  great  increase  in  cost  over  less 
costly  systems  with  less  capability  based  on  other  media. 

Magnetic  media  would  allow  a  form  of  automated  backrouting  as  the  messages  could 
be  duplicated  automatically  on  cards  and  manually  distributed.  Marking  the  cards  for 
proper  delivery  would  be  a  problem  and  would  probably  require  a  separate  sheet  to  identify 
the  recipients.  It  would  require  reading  stations  to  be  available  to  everyone  receiving  a 
backrouted  copy.  Having  more  than  one  message  per  magnetic  media  unit  (card,  tape  or 
disk)  would  be  a  problem,  so  the  major  advantage  of  magnetic  storage  (i.e.,  data  compres¬ 
sion)  would  be  largely  defeated.  Due  to  this  a  page  copy  of  the  message  would  be  far  more 
practical  for  backrouting  in  this  case  as  it  is  more  compact  and  easily  readable. 

Use  of  OCRs  would  not  affect  the  backrouting  function,  so  any  automatic  or 
semi-automatic  backrouting  system  presently  considered  for  shipboard  use  (e.g..  message 
reproduction  and  distribution  system  (MRD1S))  would  be  compatible  with  OCRs. 

Message  Filing 

Maintaining  outgoing  message  files  is  a  relatively  easy  task  if  an  automated  message 
preparation  system  is  used.  For  large  systems,  the  files  can  be  maintained  on  magnetic  disk 
(30  days  traffic).  Small  to  medium  size  systems  would  operate  best  with  magnetic  tape 
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storage.  The  tradeoff  is  in  the  area  of  cost  /performance  as  disk  units  are  very  expensive 
compared  to  tape  units,  while  for  the  extra  money,  they  delive-  much  faster  performance. 
Disk  units  can  retrieve  messages  in  milliseconds,  while  tape  units  may  require  minutes  to 
perform  the  same  task.  It  is  likely  that  in  the  future,  advanced  technologies  such  as  bubble 
memory  will  replace  all  disk  and  tape  units.  These  technologies  will  be  totally  electronic 
with  no  moving  parts.  Presently,  they  are  too  expensive  for  mass  storage  use,  but  their  cost 
is  expected  to  be  competitive  within  the  next  ten  years.  Their  primary  advantage  is  minimal 
space  requirements  with  almost  total  reliability. 

Customer  Requests 

The  responding  to  customer  requests,  whether  from  tenant  or  from  external 
commands,  is  a  fertile  area  for  semi-automation.  Most  customer  requests  require  only  the 
manipulation  of  the  data  contained  in  the  message  file  and.  therefore,  the  access  of  the  data 
base  is  the  primary  area  to  be  automated. 

Requests  from  external  commands  normally  involve  service  messages  that  notify  the 
communications  center  of  a  communications  problem.  This  involves  either  the  reject  of  a 
message  due  to  a  format  error  or  the  garbling  of  a  message  due  to  radio  interference.  The 
response  would  be  the  correction  and/or  retransmission  of  the  subject  message.  The  use  of 
an  automated  message  preparation  system  should  practically  eliminate  message  rejects,  thus 
reducing  retransmission  requirements.  Through  the  use  of  a  keyboard  display  terminal  or  an 
operator’s  console  on  the  message  preparation  system,  an  operator  could  recall  the  message 
from  the  message  file  and  either  retransmit  it  via  the  automatic  transmission  system  or 
output  the  message  on  paper  tape  for  delivery  via  another  circuit.  The  operator  also  should 
have  the  capability  to  generate  short  messages  at  the  console.  This  could  be  to  generate 
service  messages  or  high  precedence  traffic  in  emergency  situations. 

Requests  from  tenant  commands  are  usually  for  a  message  copy  or  to  readdress  a 
message  in  the  communication  center  files.  These  could  be  done  automatically  or  semi- 
automatieally.  The  readdress  request  could  be  prepared  on  the  normal  input  media  and 
processed  as  a  regular  message.  In  this  case,  the  message  preparation  system  would  recog¬ 
nize  the  request,  search  its  files  and  readdress  the  message  as  per  the  request.  If  the  message 
is  not  contained  in  the  files,  of  course,  the  operator  would  have  to  intervene.  Semi-automatic 
operation  could  be  done  by  the  operator  requesting  a  papertape  copy  of  the  message  from 
the  message  files,  preparing  a  new  header  via  the  message  preparation  system  and  then 
splicing  the  two  together  and  transmitting  the  resulting  message. 

Maintain  Statistics 

The  compilation  of  message  statistics  is  a  time  consuming  but  necessary  task 
performed  by  the  communications  center.  These  statistics  would  include,  but  not  be 
limited  to,  the  number  of: 

1 .  Messages  transmitted  and  received  broken  down  by  precedence 

2.  Line  blocks  transmitted  and  received 

3.  Cancelled  messages 

4.  Rejected  messages 
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Using  automated  message  processing,  these  statistics  can  be  updated  easily  on  a  real 
time  basis  and  output  on  request  to  an  operator's  console  or  printer. 

Destroy  Surplus  Classified  Material 

There  is  little  possibility  that  increased  automation  would  have  a  significant  bene¬ 
ficial  impact  in  this  area.  As  mentioned  previously,  the  use  of  magnetic  and  electrical  media 
raise  serious  security  problems.  All  classified  data  on  a  piece  of  magnetic  medium,  or  con¬ 
tained  in  the  memory  of  an  intelligent  terminal,  must  not  be  subject  to  compromise.  The 
more  intelligent  terminals  and  magnetic  media  stations  there  are  on  a  ship,  the  more  of  a 
problem  this  becomes. 

Message  Preparation  System  Rating  Criteria 

As  can  be  seen  from  the  preceding  sections,  the  problem  of  how  to  best  automate 
the  outgoing  message  process  function  is  not  a  simple  one.  The  impact  of  each  facet  of  the 
system’s  design  on  ships’  operation  needs  to  be  examined  and  evaluated.  Many  systems 
look  very  promising  in  the  initial  proposal  stage  but  would  create  hosts  of  administrative 
and  operational  problems  if  implemented  in  their  entirety. 

The  problem  of  evaluating  different  system  approaches  and  media  boils  down  to 
deciding  what  are  the  important  criteria  for  differentiating  between  systems  and  approaches. 
During  this  period  of  skyrocketing  costs  and  limited  defense  budgets,  total  system  cost  must 
be  considered  as  well  as  the  cost-to-performance  ratio.  Realistically,  the  Navy  must  do  a 
better  job  on  a  severely  restricted  budget,  and  cannot  afford  the  luxury  of  multimillion 
dollar  high  performance  message  processing  systems  on  every  medium  to  large  si/e  ship. 
Therefore,  the  primary  criterion  must  be  to  gain  a  maximum  benefit  in  decreased  writer- 
to-reader  time  using  a  minimum  amount  of  hardware  (i.e..  money). 

The  second  most  important  criterion  must  be  the  impact  of  the  proposed  system 
upon  the  present  manual  message  preparation  and  transmission  system.  This  covers  many 
of  the  hidden  costs  and  benefits  of  implementing  a  new  system.  Ideally,  automating 
message  preparation  should  have  no  negative  impact  on  ships’  operations.  The  operational 
community  is  reluctant  to  change  procedures  in  any  way  that  may  shift  burdens  from  one 
department  to  another.  Thus,  systems  that  impact  the  least  must  be  considered  more 
desirable  than  those  with  heavy  impact. 

Another  criterion  is  to  have  a  system  that  is  easily  developed.  This  involves  the 
hardware,  software,  documentation  and  training  courses  required  for  a  particular  system. 
This,  of  course,  is  related  to  the  cost  and  impact  discussed  above,  but  the  primary  emphasis 
here  is  on  the  risk  and  size  of  the  project.  The  risk  factor  in  a  project  generally  rises  faster 
than  the  project’s  relative  magnitude  and  depends  on  how  much  of  the  project  requires  devel¬ 
oping  new  hardware  or  software  that  has  no  close  analogy  in  existing  systems.  A  message 
preparation  system  development  could  be  structured  to  be  a  low  risk  effort. 

MESSAGE  PREPARATION  SYSTEMS 

Most  of  the  outgoing  message  preparation  functions  discussed  previously  are  candi¬ 
dates  for  automation.  Some  functions  are  relatively  easy  and  inexpensive  to  automate  and 
provide  a  very  significant  improvement  in  communications  center  efficiency  (i.e..  reduced 
message  preparation  time,  errors  and  personnel/skill  levels).  Other  functions  are  relatively 
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more  difficult  and  expensive  to  automate  and  would  he  justified  only  for  very  large  ships. 
Fventuallv.  a  point  is  reached  where  automation  of  some  functions  is  no  longer  cost  effec¬ 
tive  and  provides  little  improvement  in  overall  communications  center  efficiency  .  This  ic 
particularly  true  of  those  functions  required  in  the  processing  of  less  than  five  percent  of 
the  total  number  of  outgoing  messages. 

AMPS  Functional  Capabilities 

Four  levels  of  increasing  capabilities,  cost  and  complexity  for  an  automated  message 
preparation  system  (AMPS)  are  discussed  next.  Succeeding  levels  contain  the  same  auto¬ 
mated  functions  as  earlier  ones,  as  well  as  additional  new  functions.  Hardware  configura¬ 
tions  and  extimated  hardware 'software  costs  are  listed  for  each  medium  type  within  each 
AMPS  level.  The  media  types  considered  are  magnetic  (e.g..  card.  tape.  disk),  visual  (e.g.. 
typewritten  page)  and  electrical  (e.g..  remote  dumb  or  smart  terminal). 

AMPS  I 


AMPS  1  is  defined  as  the  basic  outgoing  message  preparation  system.  It  automates 
those  functions  within  a  communications  center  which  require  the  most  personnel  and  are 
characterized  as  being  the  most  time  consuming  and  prone  to  human  error.  In  particular, 
it  automates  the  preparation  of  a  message  for  transmission.  Other  outgoing  message  process¬ 
ing  functions  are  accomplished  manually,  semi-automatically  or  by  systems  such  as  the  naval 
modular  automated  communications  system  (NAVMACS)or  the  message  reproduction  and 
distribution  system  (MRDIS). 

The  capabilities  required  of  an  AMPS  1  are. 

1 .  Input  messages: 

•  Automatically  read  a  DD-173  (or  equivalent)  formatted  message  via  a 
magnetic  media  reader  (card,  tape,  disk)  or  OCR  (Typed  DD-1 73). 

•  Automatically  read  a  paper/'mylar  tape  message  prepared  in  DD-173  (or 
equivalent)  format  and  coded  in  either  ASCII  or  1TA#2.  This  is  intended 
primarily  for  a  fallback  mode  of  operation. 

•  Accept  multipage  messages  of  less  than  seven  pages  prepared  in  DD-173 
(or  equivalent)  format  on  the  keyboard  display  terminal  (KDT).  This  is 
intended  primarily  for  high  precedence  traffic  in  emergency  situations  or 
as  a  fallback  mode  of  operation.  The  main  function  of  the  KDT  is  to  serve 
as  the  operator’s  console. 

•  Accept  multipage  messages  of  less  than  seven  pages  prepared  in  DD-173 
(or  equivalent)  format  on  a  remote  KDT.  The  function  of  the  KDT  is  to 
serve  as  a  remote  terminal  for  message  composition,  review,  release  and 
delivery  of  high  precedence  traffic  from  a  secure  space. 

2.  Automatically  check/validate  header  and  classification  information  input  in 
1  above.  When  validation  errors  are  detected,  an  indication  is  displayed  to  the  operator 
and  controls  are  provided  for  manual  correction  when  authorized. 
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3.  Automatically  assign  the  date-time-group  (DTCi).  station  serial  number  (SSN) 
and/or  time  of  file  (TOF).  or  accommodate  manual  assignment  via  the  KDT  as  selected  b\ 
the  operator.  Hhsure  automatically  assigned  DTC.s  are  unique. 

4.  Automatically  format  the  data  resulting  from  1 .  2  and  3  above  into  ACT  1  2b 
modified  plaindress  or  abbreviated  plaindress  message  format  as  selected  by  the  operator. 

5.  Automatically  output  the  formatted  message: 

•  Electrically  over  a  cable  to  NAVMACS 

•  On  paper/mylar  tape  from  the  paper  tape  punch  (PTP)  in  either  IT.A=2 
or  ASCII  codes. 

6.  At  the  option  of  the  operator,  the  message  being  processed  is  listed  on  the 
line  printer  (LP)  for  a  proof-of-transmission  copy  and/or  a  journal  record  of  important 
message  parameters  is  listed  for  accountability  and  logging  of  message  traffic. 

7.  Automatically  compile  message  statistics  indicating  numbers  of  messages 
processed  by  precedence  and  classification  and  number  of  messages  cancelled  or  rejected. 
Output  these  statistics  to  the  L.P  when  requested  by  the  operator. 

8.  Permit  editing  of  header  line  information  via  the  KDT  upon  request. 

9.  If  an  OCR  is  the  primary  message  input  device,  permit  automatic  editing  of  a 
typed  DD-1  73  message  form  on  a  line  group  basis  through  use  of  a  typed  DD-1  73  correction 
page. 

10.  Provide  query /response  interaction  with  the  operator.  The  KDT  displays 
instructional  messages  identifying  key  selectable  options. 

1 1.  Provide  both  on-line  and  off-line  system  self-test  features  to  aid  in  fault 
isolation. 

12.  Semi-automatically  section  the  message  in  accordance  with  the  selected 
message  format. 

AMPS  II 

AMPS  II  is  the  most  cost  effective  level  of  the  four  levels  of  capabilities  being 
considered.  In  addition  to  the  capabilities  of  an  AMPS  I.  AMPS  II  automates  routing 
indicator  (RI)  assignment  for  plain  language  addresses  (PLA)and  address  indicator  groups 
(AIG),  message  filing  and  retrieval  functions,  and  formatting  of  JANAP  1  28.  ACP  I  27  and 
ACP  I  26  messages. 

Specifically.  AMPS  II  has  the  following  additional  capabilities: 

1 .  Automatically  check/validate  addressee  and  classification  information  con¬ 
tained  in  the  input  format.  When  validation  errors  are  detected,  an  indication  is  displayed 
to  the  operator  and  controls  are  provided  for  manual  correction  when  authorized. 

2.  Automatically  assign  a  RI  to  each  PLA  according  to  the  security  classification 
level  and  the  format  of  the  message.  Inhibit  RI  assignment  for  PLAs  designated  to  be 
serviced  by  mail  or  courier.  Provide  the  operator  with  the  capability  to  correct  a  misspelled 
PLA  via  the  KDT. 
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3.  Automatically  assign  the  required  Rls  to  a  minimum  of  5  AIGs. 

4.  As  selected  by  the  operator,  automatically  format  the  input  message  data  into 
either  plaindress  or  abbreviated  plaindress  for  one  of  the  following  message  formats: 

•  JANAP  128 

•  ACP  127 

•  ACP  126 

5.  Automatically  create  a  history  file  containing  a  complete  copy  of  all  messages 
transferred  to  NAVMACS  and/or  PTP  as  well  as  a  journal  file  for  accountability  and  longing 
of  message  traffic.  The  history  file  and  the  journal  file  should  be  maintained  as  separate 
storage  files. 

6.  Provide  non  volatile  file  storage  for  a  minimum  of  200  50-character  PLAs.  each 
of  which  may  have  two  7-character  Rls  (primary  and  security  alternate)  along  with  a  secu¬ 
rity  indicator  for  each  RI. 

7.  Provide  non  volatile  file  storage  for  a  minimum  of  five  50-character  Aids  and 
associated  RI  lists.  A  RI  list  for  an  AIG  may  contain  up  to  500  Rls.  Storage  for  a  minimum 
of  500  seven-character  Rls  is  required. 

8.  Load  or  update  (operator  selectable)  the  PLA/RI  and/or  AIG/RI  data  source 
file  from  the  paper  tape  reader  (PTR)  or  KDT  in  an  off-line  mode. 

9.  On  request,  output  the  PLA/RI  and/or  AIG/RI  file: 

•  To  the  LP  in  alphabetical  order 

•  To  the  PTP  (either  ASCII  or  ITA#2)  in  a  format  suitable  for  loading  the  data 
source  files  as  specified  in  8  above. 

10.  Provide  off-line  message  retrieval  from  the  history  file  and  output  the  retrieved 
message  to  the  LP  and/or  PTP  as  requested.  Messages  are  retrieved  based  on  any  one  or  any 
combination  of  DTG,  SSN  and  TOF. 

1 1 .  Provide  off-line  retrieval  from  the  journal  file  to  obtain  a  hardcopy  printout  of 
an  entire  day’s  log. 

1  2.  Provide  the  capability  to  add.  where  authorized,  message  handling  instructions 
to  the  message  header  format  lines. 

AMPS  III 

The  capabilities  of  AMPS  III  are  essentially  the  same  as  the  outgoing  message  process¬ 
ing  capabilities  of  NAVMACS  V4  with  MRDIS.  AMPS  III  has  the  capabilities  given  below  in 
addition  to  those  previously  listed  for  AMPS  I  and  AMPS  II: 

1 .  Automatically  read  a  DD-1  73  (or  equivalent)  formatted  message  via  a  punched 
card  reader  or  a  magnetic  media  reader  (input  device  may  be  remotely  located). 

2.  Accept  multipage  messages  of  any  length  prepared  in  DD-1 73  (or  equivalent) 
format  from  an  additional  local  KDT  (not  the  operator's  console). 

3.  F.nsure  all  assigned  DTGs  are  unique,  including  those  assigned  manually  by  the 
system  operator  and  those  appearing  on  the  message  input  media. 


4.  Automatically  assign  a  R1  to  each  PLA  according  to  the  L\1F  of  the  message 
and  the  delivery  circuit  required  for  transmission. 

5.  Automatically  segment  the  message  in  accordance  with  the  selected  message 

format. 

6.  Automatically  section  the  message  in  accordance  with  the  selected  message 

format. 

7.  Automatically  add  message  handling  instructions  to  the  message  header  format 
lines  based  on  the  routing  information  contained  in  the  PLA/R1  and  AlCi'RI  files. 

8.  Automatically  convert  the  input  message  data  into  ACP  126  modified  or 
JANAP  128  data  pattern  format  upon  request. 

9.  Automatically  determine  format  and  delivery  circuit  and  place  the  formatted 
message  in  the  proper  outgoing  queue  by  precedence. 

10.  Automatically  retrieve  the  formatted  message  from  the  outgoing  queue  (first- 
in-first-out  (FIFO)  by  precedence)  and  transmit  over  the  proper  delivery  circuit.  Obtain 
acknowledgement  for  the  message  and  log  the  transmission  or  cancellation  time. 

11.  Provide  the  capability  for  modifying  and  automatically  retransmitting  a 
message  contained  in  the  history  file. 

12.  Provide  the  capability  for  automatically  readdressing  a  message  contained 
in  the  history  file. 

13.  Retrieve  messages  from  the  history  file  based  on  any  one  or  any  combination  of 
DTG,  SSN.  TOF  and  originator’s  PLA. 

14.  Automatically  compile  detailed  message  statistics  for  the  purpose  of  auto¬ 
matically  generating  on-ship  and  off-ship  communications  reports  or  messages. 

15.  Using  the  input  message  data,  automatically  fill  in  the  blanks  of  preformatted 
messages.  Provide  non  volatile  storage  for  a  minimum  of  50  canned  messages  with  an 
average  length  of  1500  characters.  Generation/maintenance  of  the  canned  messages  is 
performed  from  the  additional  local  KDT. 

16.  Automatically  determine  recipients  of  backrouted  message  from  the  input 
message  form. 

17.  Automatically  prepare  copies  of  messages  to  be  backrouted.  This  includes 
duplicating  the  appropriate  number  of  copies  and  collating,  stapling  and  slotting  the 
message  copies. 

AMPS  IV 

Basically  AMPS  IV  has  the  same  outgoing  message  processing  capabilities  as  the 
NAVMACS  V5  with  MRDIS  or  the  message  processing  and  distribution  system  (MPDS). 
AMPS  IV  utilizes  remotely  located,  networked  KDTs  for  the  message  composition,  staffing, 
releasing  and  delivery  functions.  It  also  uses  remote  LPs  for  electronic  delivery  of  messages 
being  backrouted. 

AMPS  IV  has  the  following  capabilities  in  addition  to  the  capabilities  of  AMPS  I. 
AMPS  II  AND  AMPS  III: 
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! .  Accept  multipage  messages  of  any  length  prepared  in  DD-1  '’3  (or  equivalent ) 
format  from: 

•  Two  local  KDTs 

•  Fight  (maximum)  remote  KDTs 

Besides  composition  of  narrative  and  pro  forma  messages,  the  remote  KDTs  also 
may  be  used  for  message  staffing,  releasing  and  delivery  functions  and  for  requesting  addi¬ 
tional  copies  of  messages  contained  in  the  history  file. 

2.  Automatically  accept  messages  for  external  delivery  that  are  generated  at 
remote  KDTs.  This  includes  observing  message  precedence  and  handling  according  to 
established  procedures,  checking  to  ensure  that  the  message  has  been  properly  slatted, 
checking  for  a  valid  release  authority  and  logging  the  receipt  time  of  the  message  at  the 
communications  center. 

3.  Automatically  distribute/deliver  backrouted  message  copies  and  requested 
message  file  copies  to  the  proper  remote  LFs  ( 1 3  LPs  maximum  I. 

4.  Provide  the  required  security  safeguards  to  ensure  that  remote  KDTs  and  LPs 
are  cleared  to  handle  classified  messages  and  to  ensure  that  only  authorized  personnel  view 
a  message. 

AMPS  Cost  Comparisons 

Table  6  lists  the  general  types  of  equipment  used  in  an  AMPS  along  with  the  nomen¬ 
clature  of  equipment  approved  for  service  use  and  the  estimated  cost  of  the  equipment. 

For  comparison  purposes.  Tables  7  through  10  list  the  hardware  configurations  and 
estimated  hardware  and  software  costs  for  each  media  type  within  each  of  the  four  AMPS 
levels.  Only  equipment  costs  and  software  development  and  documentation  costs  are 
shown.  Since  system  costs  incurred  outside  as  well  as  inside  the  communications  center  are 
dependent  on  the  media  chosen,  the  costs  for  message  composition  stations  are  shown  also. 
Costs  for  detailed  system  design,  assembly,  installation,  documentation,  OPFVAL,  mainte¬ 
nance.  support,  training,  etc.,  are  unknown.  It  should  be  noted  that  these  costs  increase 
exponentially  as  system  complexity  increases. 

The  estimates  presented  in  this  section  do  not  compromise  a  proposal.  Instead, 
they  are  meant  to  serve  only  as  a  basis  for  comparing  the  relative  complexities  of  the 
different  AMPS  levels  and  the  impact  of  the  media  used.  Due  to  the  increased  system 
complexity  brought  about  by  using  electrical  media,  costs  for  electrical  media  are  not  shown 
except  in  AMPS  IV.  Using  magnetic  or  visual  media  in  AMPS  IV  essentially  reduces  it  to  an 
AMPS  III  level  of  capability. 
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Table  6.  AMPS  equipment  list 


Equipment  Type 

Characteristics 

Nomenclature 

Cost 

Central  processing 
unit  (CPU> 

8-bit  computer  with  64K  of  ROM 

RAM  memory  0  input  output 
(IO(  ports 

S  30k 

CPU 

lb-hit  computer  with  (>4k  of  ROM 
RAM  memory  and  7  I/O  ports 

AN  AYK-14(  V ) 

00K 

CPU 

32-bit  computet  with  128K  of  core 
memory  and  1  I/O  controllei 

AN  t  Yk  " 

550K 

CPU 

32-bit  computer  with  208K  of  core 
memory  and  2  I/O  controllers 

AN  l  YK-7 

8b5K 

Keyboard  display 
terminal  (KDT) 

AN/USQ-bd 

16k 

Paper  tape  reader; 
punch  (PTR/R) 

RD-397/U 

17k 

Line  printer  ( LP) 

TT-624(V)/UG 

23K 

Cartridge  magnetic 
tape  unit  (CMTU ) 

Contains  lour  cartridge  drives 

AN/USM-261V) 

23K 

Magnetic  tape  unit 
(MTU) 

1  20  inches  pei  second  ,  four  reel-to- 
reel  tape  drives 

RD-358 

125K 

Magnetic  disk  unit 
(MDU) 

Contains  tour  drives 

RD-28I/UYK 

400k 

Punched  card  reader 
(PCR) 

20K 

Optical  character 
reader  (OCR) 

50K 

Magnetic  media  message 
verification  terminal 
(MMMVT) 

Smart  terminal  with  keyboard, 
display,  magnetic  media  device, 

CPU  and  validation  software 

66K 

Llectrical  media  message 
verification  terminal 
(LMMVT) 

Dumb  terminal  with  keyboard  and 
display;  used  only  with  AMPS  IV 
due  to  complexity  of  using 
electrical  media 

AN/USQ-69 

16K 

Table  6.  Continued. 


Equipment 

Characteristics 

Nomenclature 

Cost 

Magnetic  media  message 
composition  terminal 
(MMMCT) 

Smart  terminal  with  keyboard, 
display,  printer,  magnetic  media 
device.  CPU  and  editing  and  release 
authority  control  software 

S  tWK 

Visual  media  message 
composition  terminal 
(VMMCT) 

Electric  typewriter  with  10  and  12 
character  pitch.  OCR-B  font  and 
once-only  polyethylene  ribbon 

Select  itc  11 

IK 

Electrical  media  message 
composition  terminal 
(EMMCT) 

Dumb  terminal  with  keyboard, 
display  and  line  printer;  used  only 
with  AMPS  IV  due  to  complexity 
of  using  electrical  media 

AN  USQ-60 
TT-624(V)/UG 

odK 

Magnetic  media  reader 
(MMR) 

20K 

Message  reproduction 
and  distribution  system 
(MRDIS) 

125K 
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Table  7.  AMPS  I  hardware  and  software  costs. 


EQUIPMENT  TYPE,  NOMENCLATURE 
AND  UNIT  COST 


CPU, $30K 


CPU.  AN/AYK-14(V) 


CPU.  AN/UYK-7,  S550K 


CPU,  AN/UYK-7.  S865K 


KDT.  AN/USQ-69,  $16K 


PTR/P.  RD-397/U,  $17K 


LP,  TT-624(V)/UG,  S23K 


CMTU.  AN/USH-26fV),  S23K 


MTU.  RD-3S8,  SI25K 


MDU.  RD-281/UYK,  S400K 


PCR,  S20K 


OCR.  S50K 


MMMVT,  S66K 


EMMVT.  AN/USQ-69,  S16K 


MMMCT.  S89K 


VMMCT.  SELECTRIC  II,  S1K 


AN/USQ-69,  EMMCT,  TT-624(V)/UG .  S39K 


MMR.  S20K 


MRDIS,  SI25K 


MAGNETIC 

MEDIA 

VISUAL 

MEDIA 

ELECTRICAL 

MEDIA 

QTY 

COST 

QTY 

COST 

QTY 

COST 

COST  SUMMARIES 


BASIC  SYSTEM  HARDWARE 


SOFTWARE  DEVELOPMENT 
AND  DOCUMENTATION 


SYSTEM  DESIGN 


SYSTEM  ASSEMBLY 


SYSTEM  INTEGRATION  AND  TESTING 


SYSTEM  DOCUMENTATION 


SYSTEM  INSTALLATION 


LIFE  CYCLE  SUPPORT 


HARDWARE  AND  SOFTWARE  COSTS 


Table  8.  AMPS  I!  hardware  and  software  costs. 


I  Oil  PM  1ST  TYPE.  NOMENCLATURE 
AND  UNIT  COST 


CPU. S3 OK 


CPU.  AN/AYK-1 4(  V ) 


CPU.  AN/UYK-7.  S550K 


CPU.  AN/UYK-7.  SSCs5 


KDT.  AN/USO-h'U  SICK 
PTR/P,  RD-397/U.  S17K 
LP.  TT-624(V)/UG.  S23K 
CMTU.  AN/USII-26( V).  S23K 
MTU.  RD-358.  S125K 


MDU.  RD-28I/UYK.  S400K 


PCR.  S20K 


OCR.  S50K 


MMMVT.  S66K 


EMMVT.  AN/USQ-69.  S16K 


MMMCT,  S89K 


VMMCT.  SELECTRIC  II.  S1K 


AN/USO-69,  EMMCT.  TT-624(V)UG.  S39K 


MMR,  S20K 


MRDIS,  S125K 


COST  SUMMARIES 


BASIC  SYSTEM  HARDWARE 


SOFTWARE  DEVELOPMENT 
AND  DOCUMENTATION 


SYSTEM  DESIGN 


SYSTEM  ASSEMBLY 


SYSTEM  INTEGRATION  AND  TESTING 


SYSTEM  DOCUMENTATION 


SYSTEM  INSTALLATION 


LIFE  CYCLE  SUPPORT 


HARDWARE  AND  SOFTWARE  COSTS 


MAGNETIC 

MEDIA 

VISUAL 

MEDIA 

ELECTRICAL 

MEDIA 

QTY 

COST 

QTY 

COST 

OTY 

COST 

56 


Tabic  9.  AMPS  111  hardware  ami  software  costs. 


EQUIPMENT  TYPE.  NOMENCLATURE 
AND  UNIT  COST 


CPU.  S30K 


CPU.  AN/A  YK-14(V) 


CPU.  AN/UYK-7.  S550K 


CPU.  AN/UYK-7.  S865K 


KDT.  AN/USQ-69,  S16K 


PTR/P.  RD-397/U.  SI7K 


LP,  TT-624(V)/UG.  S23K 


CMTU.  AN/USH-26(V).  S23K 


MTU.  RD-358,  S125K 


MDU.  RD-281/UYK,  S400K 


PCR.  S20K 


OCR,  S50K 


MMMVT.  S66K 


EMMVT.  AN/USQ-69.  S16K 


MMMCT.  S89K 


VMMCT.  SELECTR1C  II.  Si K 


AN/USQ-69,  EMMCT.  TT-624(V)/UG.  S39K 


MMR.  S20K 


MRDIS.  S125K 


MAGNETIC 

MEDIA 


VISUAL 

MEDIA 


ELECTRICAL 

MEDIA 


COST  SUMMARIES 


BASIC  SYSTEM  HARDWARE 


SOFTWARE  DEVELOPMENT 
AND  DOCUMENTATION 


SYSTEM  DESIGN 


SYSTEM  ASSEMBLY 


SYSTEM  INTEGRATION  AND  TESTING 


Table  10.  A  MPS  IV  hardware  and  suit  ware  eosts. 


EQUIPMENT  type.  nomlnclaturl: 
AND  UNIT  COST 

QTY 

COST 

CPU.  $30 k 

CPU, AN/A  Yk-14(V ) 

CPU.  AN/UYK-7.  S550K 

CPU.  AN/UYK-7.  $865 K 

1 

$  865k 

kl)T.  AN/USQ-69,  SI6k 

3 

48k 

PTR/P.  RD-397/U.  S17K 

i 

17k 

LP.  TT-624(V)/UG.  S23K 

mm 

138k 

CMTU.  AN/USII-26(V).  S23K 

MTU.  RD-358.  S125K 

i 

125K 

MDU.  RD-281/UYK.  S400K 

mm. 

400k 

PCR,  S20K 

mm 

20k 

OCR.  S50K 

MMMVT,  S66K 

EMMVT,  AN/USQ-69,  S16K 

MMMCT,  S89K 

VMMCT.  SELECTRIC  11.  S1K 

AN/USQ-69,  EMMCT.  TT-624(V)/UG,  S39K 

8 

mm 

MMR.  S20K 

1 

20k 

MRDIS.  SI25K 

COST  SUMMARIES 

BASIC  SYSTEM  HARDWARE 

i 

1977k 

SOFTWARE  DEVELOPMENT 

AND  DOCUMENTATION 

3000K 

SYSTEM  DESIGN 

* 

SYSTEM  ASSEMBLY 

* 

SYSTEM  INTEGRATION  AND  TESTING 

* 

SYSTEM  DOCUMENTATION 

* 

SYSTEM  INSTALLATION 

| 

* 

LIFE  CYCLE  SUPPORT 

* 

HARDWARE  AND  SOFTWARE  COSTS 

4977k 

•Unknown 


MESSAGE  PREPARATION  SYSTEM  EVALUATION 


The  message  preparation  system  rating  criteria  gave  a  basis  for  evaluating  different 
system  and  media  approaches.  This  section  deals  with  analyzing  each  system  and  media 
approach  with  respect  to  those  criteria.  For  ease  of  discussion,  the  performance  levels  of 
message  preparation  systems  are  discussed  separately  in  the  following  paragraphs. 

AMPS  I  Evaluation 

An  AMPS  I  would  be  suitable  for  a  ship  with  low  to  moderate  outgoing  message 
requirements  although  it  also  could  be  used  effectively  on  a  large  ship  with  heavy  outgoing 
message  loads.  It  would  automate  the  preparation  of  AC'P  1  26  (modified )  format  messages 
for  transmission  to  NAVCOMPARS.  It  would  have  no  AC'P  126.  AC'P  127  or  JANAP  128 
capability,  nor  wouid  it  have  magnetic  storage  for  history  or  journal  files.  The  message  out¬ 
put  would  be  either  on  paper  tape  or  directly  to  a  transmission  system  such  as  NAVM  AC'S. 
Even  at  this  capability  level,  it  is  expected  to  handle  80  to  00  percent  of  the  outgoing 
message  requirements  of  its  target  platform. 

Of  all  the  functions  involved  in  generating,  staffing  and  preparing  an  outgoing 
message  for  transmission,  automation  of  the  message  preparation  function  provides  the 
greatest  improvement  in  communications  center  efficiency  and  the  greatest  decrease  in 
writer-to-reader  times.  A  drastic  reduction  in  message  preparation  time  and  errors  occurs 
when  message  parameter  validation,  formatting,  tape  cutting,  proofreading  and  correcting  are 
either  automated  or  eliminated.  Tape  cutting  (retyping  of  the  message),  proofreading  and 
correcting  are  all  redundant  steps  since  these  were  also  done  before  the  message  was  deliv¬ 
ered  to  the  communications  center.  Another  benefit  of  automatic  message  preparation  is 
the  reduction  of  personnel  and  skill  level  requirements  within  the  communications  center. 
Even  with  these  reductions  the  communications  center  maintains  the  capability  to  handle 
a  large  increase  in  the  number  of  outgoing  messages  with  no  increase  and  little  or  no  backlog 
of  messages.  Operational  data  documenting  the  benefits  of  automatic  message  preparation 
are  contained  in  References  1  and  3. 

Performance/Cost 

AMPS  1.  being  a  relatively  moderate  performance  candidate,  must  have  a  corre¬ 
spondingly  low  cost  to  justify  its  use.  In  this  case,  the  magnetic  and  electrical  media  based 
systems  are  at  a  severe  disadvantage  because  they  require  expensive  remotely  located 
message  preparation  terminals.  Page  media  using  OCRs  can  be  implemented  using  low  cost 
electric  typewriters.  Performancewise,  a  major  advantage  of  magnetic  and  electrical  media 
based  systems  is  their  editing  capability.  But  this  capability  is  not  cheap.  With  the  addition 
of  memory  to  an  electric  typewriter,  the  editing  capability  can  be  achieved  for  page  media 
at  a  much  lower  cost  than  distributed  display  terminal  or  magnetic  card/tape/disk  terminals. 

A  major  advantage  of  networked  smart  terminals  is  their  capability  for  speed-of-light 
delivery.  Using  one  or  two  remote  terminals  for  the  eomposition  and  delivery  of  high 
precedence  messages  becomes  cost  effective  for  most  ships  if  all  review,  approval  and  release 
functions  are  done  at  the  composition  terminal  and  if  the  terminal  is  located  in  secure 
spaces  where  only  authorized  personnel  are  permitted  to  view  classified  messages.  Essentially, 
the  remote  terminal  is  just  another  means  of  inputting  messages  into  AMPS  which  is  located 
in  the  communications  center.  A  remote  terminal  used  in  this  manner  provides  the  ship's 
commander  with  a  near  real-time  message  generation  and  delivery  capability  for  record 
communications. 
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From  the  standpoint  of  basic  cost,  page  media  is  the  best  choice  for  AMPS  1.  In 
conjunction  with  a  single  remotely  located  video  message  composition  and  entry  terminal, 
it  yields  a  high  level  of  performance  at  a  reasonable  cost. 

Impact 

The  impact  of  systems  based  on  magnetic  media  upon  the  present  message  composi¬ 
tion  and  preparation  process  would  be  significant.  This  mainly  is  due  to  the  fact  that  the 
media  are  not  readable  by  humans  and  require  many  reading  terminals.  These  terminals  must 
be  documented  and  supported.  Schools  to  train  maintenance  personnel  would  have  to  be 
developed,  not  only  for  the  message  preparation  system,  but  also  for  the  remote  message 
composition  and  review  stations.  As  discussed  in  the  previous  section,  security  procedures 
to  deal  with  the  storage  and  reuse  of  the  magnetic  media  would  have  to  be  formulated  and 
promulgated.  The  impact  of  these  could  be  significant  upon  ships  operations. 

Magnetic,  electrical  and,  to  a  lesser  extent,  page  media  would  have  a  beneficial 
impact  upon  the  data  integrity  problems  of  the  present  message  process.  T  his  is  due  to  the 
inherent  machine  readability  of  the  media.  No  human  translation  is  required  to  change  the 
typewritten  message  into  an  electrical  signal  for  broadcast  over  a  radio  or  landline.  Thus, 
whatever  is  typed  is  going  to  go  out  as  is,  with  no  chance  of  an  inadvertent  human  error  in 
preparing  the  message. 

Page  media  would  have  the  most  beneficial  impact  upon  operator  training,  as  it 
require  the  simplest  equipment  suite  and  fhe  least  change  in  present  communications 
center  procedures.  The  main  benefit  here  would  be  in  the  area  of  reduced  need  for  paper 
tape  preparers.  For  electrical  and  magnetic  media,  this  would  be  offset  largely  by  the 
operator  and  maintenance  personnel  and  training  required. 

Ease  of  Development 

As  far  as  ease  of  development  is  concerned,  none  of  the  proposed  capabilities  of 
AMPS  I  would  be  a  technical  risk.  The  technology  to  implement  them  exists  and  is  state- 
of-art.  The  OCR  based  system  would  be  easier  as  it  requires  less  basic  hardware  for  a  given 
performance  level.  A  commercial  OCR  could  have  to  be  certified  for  shipboard  use  or 
militarized  as  none  exists  now.  This  is  also  a  problem  with  respect  to  magnetic  media  as 
the  present  military  inventory  of  service  approved  magnetic  media  units  is  limited  and 
expensive. 

AMPS  II  Evaluation 

An  AMPS  II  would  be  suitable  for  a  medium  to  large  ship  with  moderate  to  heavy 
outgoing  message  requirements  in  a  variety  of  formats.  It  would  handle  narrative  traffic  in 
ACP  1 26,  ACP  1 26  (modified),  ACP  1 27  and  J  ANAP  1 28  formats.  In  excess  of  90  percent 
of  the  outgoing  message  requirements  could  be  handled  by  this  type  of  system  with  little  or 
no  manual  intervention.  The  primary  limitations  on  this  level  of  system  are  that  it  does  not 
handle  data  pattern  traffic  nor  does  it  automatically  handle  messages  requiring  sectioning 
or  segmenting.  These  can  be  handled  semi-automatically  using  minimal  manual  intervention. 
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Performance  ,/Cost 

SMPD  II  is  a  relatively  high  peril  rmaiiee  system  that  can  still  yield  a  very  high 
performance-to-cost  ratio.  As  in  the  case  vith  AMPS  I.  pace  media  would  he  by  far  the 
least  expensive  media  to  use  as  the  primal  ,  input.  Magnetic  and  electrical  media  require 
expensive  terminals  outside  of  the  communications  center,  putting  them  at  a  sesere  cost 
disadvantage.  These  media  would  he  cost  competitive  if  each  terminal  could  he  procured 
for  S5R  or  less.  Considering  the  present  cost  ol  relatively  unsophisticated  militarized  ADP 
equipment  (e.g.,  AN/UYk-20  mini-computer,  SnOk:  AN  l'SII-2o  cartridge  magnetic  tape 
unit.  S 23 K ;  AN/USQ-69  keyboard  video  display  .  Sink.  etc  ),  it  is  highly  unlikely  that  any 
sophisticated  terminal  could  be  procured  for  less  than  $  3  0  k  each.  The  cost  could  he  as 
much  as  SlOOk  each.  Page  media  require  only  the  electric  ty  pewriters  currently  used  on 
most  ships. 

Impact 

The  impact  of  this  type  of  system  would  he  much  the  same  as  for  AMI’S  I 
Beneficial  impacts  would  include  drastically  reduced  message  preparation  time  and  reduced 
personnel  requirements.  Page  media  would  have  the  least  negative  impact  as  tlmy  require 
only  a  slight  modification  of  existing  procedures.  Magnetic  and  electrical  media  would  have 
a  heavy  impact  as  they  require  a  revamping  of  existing  procedures.  As  electrical  and  mag¬ 
netic  media  require  more  hardware,  their  maintenance  cost  would  be  higher  than  page 
media.  Security  procedures  to  ensure  no  compromise  of  classified  information  would  he 
much  more  difficult  than  for  page  media. 

Ease  of  Development 

Technology  exists  to  implement  an  AMPS  II.  There  are  no  significant  areas  that  are 
stumbling  blocks  to  fielding  such  a  system.  Electrical  and  magnetic  media  based  systems 
would,  however,  require  the  development  of  a  remote  terminal  or  terminal  multiplexer. 

Page  media  would  require  the  militarization  of  an  OCR  for  shipboard  use. 

AMPS  III  Evaluation 

An  AMPS  III  would  be  a  high  performance  system  suitable  only  for  a  large  ship  with 
heavy  outgoing  message  requirements.  It  would  handle  all  traffic  that  an  AMPS  II  could 
handle,  plus  be  able  to  handle  data  pattern  traffic,  pro  forma  message  generation  and  auto¬ 
matically  section  or  segment  messages.  In  short,  it  would  do  everything  but  automate  the 
backrouting.  review  and  release  functions.  For  all  practical  purposes,  such  a  system  could 
handle  all  of  the  expected  outgoing  traffic. 

Performance/Cost 

AMPS  III  would  be  a  high  performance,  high  cost  system.  Its  ratio  of  performance/ 
cost  would  not  be  as  great  as  that  of  AMPS  II,  as  it  handles  only  an  additional  10  percent  of 
the  message  traffic,  while  its  cost  would  be  far  greater  than  AMPS  II.  As  one  considers  systems 
of  higher  and  higher  cost,  the  choice  of  media  becomes  less  and  less  a  significant  factor.  An 
extra  $200,000  added  to  a  SI  ,000.000  system  is  not  nearly  as  great  as  $200,000  added  to  a 
S100.000  system.  However,  even  for  AMPS  III,  page  media  would  still  be  less  expensive  on 
both  an  initial  procurement  and  life  cycle  cost  basis. 


A. 
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Impact 


The  impact  of  AMPS  11]  would  be  much  the  same  as  AMPS  II.  Its  beneficial  impact 
would  be  slightly  higher  due  to  its  greater  capability.  Its  negative  impact  would  be  mini¬ 
mized  by  the  use  of  page  media  instead  of  magnetic  or  electrical  media. 

Ease  of  Development 

The  technology  exists  for  developing  an  AMPS  111.  but  the  task  would  not  be  an 
easy  one.  The  processing  power  required  would  necessitate  using  an  AN'UYK-7  computer  or 
possibly  networked  AN/UYK.-20  minicomputers.  The  task  of  developing  the  software  to 
handle  the  sophisticated  message  processing  requirements  of  an  AMPS  111  would  be  a  multi¬ 
million  dollar  and  multiyear  effort.  Networking  minicomputers  would  be  less  expensive 
with  respect  to  hardware  cost,  but  would  complicate  the  required  software,  making  it  harder 
to  develop. 

AMPS  IV  Evaluation 

An  AMPS  IV  would  have  all  the  capability  of  an  AMPS  111  plus  automate  the  back- 
routing.  review  and  release  functions.  This  would  be  a  highly  capable  system  that  essentially 
would  automate  totally  the  communications  center  outgoing  message  process.  It  would  be 
practical  only  for  large  ship  applications  where  its  capabilities  were  felt  to  be  essential. 

Performance/Cost 

Even  taking  into  consideration  the  high  performance  capabilities  of  an  AMPS  IV. 
its  cost  would  be  correspondingly  high  and  give  it  the  lowest  performance /cost  ratio.  The 
additional  capabilities  of  this  system  over  those  of  AMPS  II  or  AMPS  III  are  high  cost  items. 
At  this  stage  the  media  essentially  are  electrical,  although  magnetic  and  page  media  could 
also  be  used.  A  system  of  this  level  of  complexity  would  be  much  more  reasonable  if  it 
were  a  subsystem  of  a  much  larger  system  that  would  control  all  facets  of  a  ship's  oper¬ 
ations:  in  other  words,  a  fully  automated  ship.  As  a  stand-alone  system  it  is  too  expensive. 

Impact 

The  administrative  and  operational  changes  required  by  this  level  of  sy  stem  would 
be  significant.  Operator  and  maintenance  personnel  training  would  be  most  costly  for  this 
level.  The  security  procedures  necessary  to  ensure  the  integrity  of  classified  data  displayed 
at  remote  terminals  would  have  a  serious  impact  on  normal  day-to-day  operations.  Displays 
would  have  to  be  shielded  electronically  as  well  as  from  inadvertent  visual  disclosure.  The 
message  composition  review  terminals  would  be  integral  parts  of  the  ship’s  operations  and 
would  require  the  officers  to  report  to  their  terminals  at  designated  intervals  to  clear  out  any 
pending  messages.  By  their  very  nature,  the  terminals  would  be  complicated  to  operate  and 
would  require  the  officers  and  enlisted  personnel  to  have  extensive  training  to  use  them  effec¬ 
tively.  Also,  due  to  the  large  amount  of  electronic  equipment  required  for  an  AMPS  IV,  the 
lifecycle  maintenance  costs  are  hard  to  estimate,  but  would  likely  require  several  maintenance 
technicians. 

Ease  of  Development 

An  AMPS  IV,  with  its  very  sophisticated  capabilities,  would  be  moderately  risky  to 
develop.  The  ramifications  of  the  use  of  this  type  of  systen  are  widespread  and  affect  many 
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facets  of  ships  operations.  A  great  deal  of  system  development  time  and  money  would  have 
to  be  spent  on  the  quality  assurance  of  such  a  sy  stem  it)  ensure  that  it  would  work  as  adver¬ 
tized  and  be  accepted  by  the  operational  community  as  an  asset  rather  than  a  liability.  Far 
too  often,  systems  have  been  touted  as  the  "greatest  thing  since  steam  and  cheap  too."  only 
to  be  found  to  fall  far  short  of  goals  and  requirements  by  the  time  they  reach  the  OPLVAL 
stage. 


CONCLUSIONS  AND  RECOMMENDATIONS 

Automating  or  semi-automating  the  message  composition  and  preparation  process  is 
not  simple.  In  this  age  of  limited  budgets,  the  Navy  must  concentrate  on  maintaining  a  lean, 
effective  fighting  force  on  a  minimal  amount  of  money.  Cost  effectiveness  is  more  impor¬ 
tant  now  than  ever,  and  any  high  cost  system  comes  under  very  close  scrutiny,  irrespective 
of  its  performance  capabilities.  In  this  atmosphere  it  is  not  possible  to  recommend  the 
development  of  either  an  AMPS  III  or  AMPS  IV.  The  cost  is  too  high  and  the  relative  im¬ 
provement  over  an  AMPS  II  is  marginal  at  best.  The  Navy  would  be  better  off  to  push  for 
the  development  of  a  relatively  inexpensive  AMPS  II  or  AMPS  I  that  would  yield  a  signif¬ 
icant  increase  in  capability  over  the  present  manual  system  at  a  relatively  modest  cost. 

Among  the  media  choices  available,  page  media  in  conjunction  with  an  OCR  is 
clearly  the  most  reasonable  choice  based  on  its  low  cost  alone.  The  fact  that  it  also  causes 
minimal  impact  upon  the  present  manual  system,  while  still  allowing  the  automation  of  the 
most  time  and  personnel-consuming  functions  of  the  typical  ship’s  communications  center, 
makes  it  a  clear  favorite.  OCR  technology  is  now  at  the  stage  where  page  media  can  serious¬ 
ly  challenge  magnetic  media  in  the  domain  of  machine  readability,  and  greatly  improve  the 
present  system  based  on  reading  by  humans.  This  is  done  without  reducing  the  information 
to  a  form  that  is  unreadable  by  the  human  eye. 
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APPENDIX  A 

OPTICAL  CHARACTER  READER  (OCR)  CHARACTERISTICS 
AND  EQUIPMENTS 
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Character  pitch 

10 

10  ...  12 

’0  sr  1? 

•? 

13 

Characters  per  line 

76 

up  t.  60 

INA 

/*. 

14 

Character  misalignment 
tolerance 

INA 

INA 

i\:. 

V. 

NA 

IS 

Chami*’  sv.ee. 

VN& 

■  NR 

INA 

\  A 

16 

Charac ’et  vertical  separation 

Q  027 

INA 

1  \  A 

*••• 

17 

Character  homontat 
separation 

Q014 

INA 

INA 

iNA 

IB 

Drop-out  colors 

Red  and  blue 

OCR  non  read  >ed  and  b-i;»- 

INA 

i'  ■  ■  ■  :  . 

Pape  Input 

19 

Pape  u» 

8"  X  10 

up  To  0'  X  14 

8X10 

?  XI' 

,  ..  ,  . 

Piper  weight 

20  lb  to  card  stock 

1?  lb  to  card  stuck 

INA 

i%  A 

2t 

Paper  thick  ness 

0003"  to  0  007 

INA 

INA 

INA 

22 

Margins 

«”  all  sides 

about  t  16 

INA 

■p*  •  r  .•  •  .•  •  •-{? 

V. 

23 

Reflectivity 

70*-*  minimum 

INA 

INA 

- 

Line  Input 

24 

Maximum  line  length 

7  6" 

8  3  8 

INA 

i  N  A 

2S 

Line  pitch 

up  to  6 

5  or  6.  3  it  double  spaced 

6  ...  J 

26. 

Line  .iinv 

tt 03"  per  inch 

one  character  height  per  line  length 

INA 

27. 

Line  misalignment 

•  0.027" 

INA 

sNft 

21. 

Lines  per  page 

up  to  20 

up  to  50 

24 

INA 

Edit  Features 

29. 

Character  delete 

Yes 

INA 

Yes 

Y-s 

3a 

Lmc  delete 

No 

INA 

Yes 

X. 

31 

Programmable  scanning 

Yes  (requires  complete  program  changer 

Yes 

INA 

V, 

iNA 

Status  Indicators 

INA 

3 1 

Page  r*j*c? 

Yes 

Yes 

Yes 

INA 

33. 

Jamming  detection 

Yes 

INA 

Ye. 

34 

Error 

Yes 

No 

INA 

35. 

Power  available 

INA 

INA 

INA 

34 

Power  on 

INA 

Yes 

Yes 

Mechanical  Input,  Output  and  Trans- 

INA 

♦tr  of  Page 

37 

Automatic  ‘*eder  and 
capacity 

Yes.  50  sheets 

Yes.  50  pages 

Yes  50  pages 

Ye.  50  page, 

31 

Reject  hoppar  available  and 
stack  capacity 

Yas,  50  sheets 

Yes,  greater  than  50 

Yes 

INA 

39. 

Output  stacker  capacity 

50  sheets 

greater  than  50 

INA 

INA 

4ft 

Pefi  recovery  during  iam  con¬ 
ditions 

Yes 

INA 

INA 

INA 

41. 

Trammmon  Interfaces  Available 

RS-232-C 

EIA  RS-232C. 

MIL  STD  188  100 

MILSTO  88  100 

INA 

M11STD  188; 

up  to  3  asynchronous  or  synchronous; 
up  to  3  parallel 

41 

Transfer  Rates  Available 

600  or  1200  baud 

2400  and  4800  bits,  second 

75  to  9600  baud  asynchronous  up  to 

64  kilobiti/sec  isochronous 

1 10  to  9600  baud 

INA 

41 

MTmM* 

INA 

INA 

INA 

INA 

INA 

44 

MMhv  tMCfiMtion  Cantormmu 

MIL  STD  V9IC 

MIL  STD  188C 

MIL  STD  188  100 

mSTOIMC  WL  STD  188  100 

NAVKM5100 

NAVSEM  5100 

MIL  STD461A 

NAVSEM  5100 

INA 

^>ma*  Owwawwaws 

INA 

m. 

0*p6t  (averaN) 

56V 

30" 

28" 

27" 

41 

47, 

Wtf*  (Mara*) 

H*i#1<M*ratl) 

31" 

45V,"  A 

26" 

24” 

28" 

-44LA- - - - ■ - - - - 

39 

976bi 

5  1 

422 b  • : 

OC 

i\  A 

INA 

IN  A 

INA 

INA 

up  til  *1 

INA 

INA 

INA 

/ 

|  up  to  b 

1  0  !  '  aturiQ  line 

;  INA 

:  ina 

INA 

Yps 

Yes 

INA 

Yes 

Yes 

INA 

INA 

INA 

S2b  000 

V •rt*'.'  »,pmq  v’»t- Sb  76U 

'.p  ng  statmn  $7  680 

Appio*ima?*i»  Sib  000 

1 

flppi-.iiniitfi,  $15  000 

i*  “'770 

Up  to  400 

T 

1  400 

Ttnee  -igM 

INA 

ib 

UfR  R 

OCR  0 

|  OCR  B 

1 

■  tiM-H1..-  -a  m 

8C  .'enrtrf'fl  96  :>r  120 

!  ir. 

INA 

INA 

INA 

INA 

i  \  A 

1  50  000  r . . 

1  in  20  000  Lh,,M,  *.... 

1  10  000  lhaiarteis 

1  •  >b  OOP  Nv*  •• 

INA 

10 

10 

INA 

f  b 

7b 

INA 

0  01  li.n/.mMi  0  Ob  '  .-»ua- 

0  0’  h  0  0*5 

INA 

0  1 

'  INA 

INA 

INA 

:  ina 

INA 

INA 

|  INA 

ught  ti-rt  dn d  iiglit  tjiur 

INA 

j  led  <ii  b  in- 

S  *  b  .<p  12  X  12 

B  X  tl  nr  14 

8  X  1  1  up  tl:  1 4 

INA 

INA 

|  INA 

INA 

INA 

INA 

INA 

.ides  tup  and  bn  Him: 

-ide  Vip  *"d  b-jtt.  1 

20  t- 

24  .b 

•■NA 

0b 

t«sp  J"l1  let".  0  2b  t!' 

03 

No 

INA 

- 1 

INA 

INA 

No 

INA 

INA 

INA 

Yes 

INA 

INA 

1  INA 

|  No 

INA 

INA 

INA 

Yes 

INA 

INA 

INA 

Yes.  SO  pages 

INA 

INA 

INA 

Yes 

INA 

INA 

INA 

Yes  50  pages 

INA 

INA 

INA 

INA 

RS  232,  parallel  or  serial  data 

ASCII  8  bit  parallel 

ASCII  8  bit  serial 

2741  IBM  6  bits  and  parity 

INA 

up  to  9600  baud 

110  to  9600  baud  (serial) 

113.6  to  9600  baud  (2741  IBM) 

INA 

INA 

INA 

INA 

INA 

INA 

27" 

!•%" 

19V 

39" 

30" 

A 

Yes.  up  lo  SO  pages 
Yes,  stack 


Yes.  200  pjqes 

Yes,  bO  peqe' 

INA 

INA 

INA 

INA 

INA 

INA 

RS  232 

current  limn  20  or  60  ma 


OCR  A  OCR  B 

OCR  A  OCR  6  3  16  Gothic 

OCR  A  OCR  B  Handprint 

OCR  A  or  OC 

OCR  B  including  International 
character  set 

bb 

S6 

Upper  and  rov 

IMA 

IMA 

Main*  Match 

Feature  anaiv 

IMA 

IMA 

IMA 

IMA 

1  .»  20  000 

IMA 

IMA 

IMA 

IMA 

B  9  u.  10 

10  n.  12 

IMA 

78 

80 

IMA 

IMA 

IMA 

0  7b  character  hught  3  imp  inch 1 

0  1  character  height  6  1  he  inch1 

IMA 

IMA 

IMA 

3  finer  vertical 

IMA 

IMA 

IMA 

1  6  »n Him um 

INA 

IMA 

IMA 

IMA 

IMA 

light  red  liqhl  III  of 

IMA 

IMA 

IMA 

b  X  b  up  tf,  1?  x  12 

INA 

INA 


3  X  3'  to  9  X  12 

IMA 

IMA 


.  1  or  top  d'-rt  hnttnm  0  542  tup  113  nqhl.  D  b  i.-»t. 

0  2b‘  bottom 


2  9  X  3  2b  up  i,.  B  b  A  13  b 
1b  to  36  ib^  90  to  100 ibs 
0  003  to  0  008 

0  1/  top  bottom  0  2b  left 
0  1b  nqht 


aper  *<dth  minus  1 

7  7'  r  8  Aide  paper  ; 

3  or  6 

or  2  nr  3 

character  per  line 

I  6  maummn  for  3  litre  men 

IMA 

1  2  maximum  for  6  lute  inch 

IMA 

JA 

IMA 

up  to  78  max  lor  8  XII  ' 

29 

30  typical  for  8  XII' 

b  X  3  up  to  11  X  14 

1 

1  2  X  2  «  up  to  9  X  14 

4  X  3  up  to  9  X  14  j 

iNA 

1b  to  32  ibv 

[  16  to  100  tbs 

IMA 

1 V  A 

IMA 

IMA 

IMA 

iNA 

IMA 

IMA 

IMA 

'NA 

IMA 

IMA 

IMA 

i%  A 

IMA 

a 

8  i 

.MA 

IMA 

up  to  6 

up  to  6  I 

|  INA 

IMA 

IMA 

IMA 

IMA 

IMA 

INA 

IMA 

iNA 

IMA 

IMA 

IMA 

iMA 

IMA 

INA 

INA 

iNA 

IMA 

INA 

INA 

Yes 

INA 

INA 

INA 

«NA 

INA 

INA 

INA 

MA 

INA 

INA 

INA 

Y«n 

Yes.  50  pages 

Yes.  1”  stack ,  4"  slack  optional 

Yes.  4  '  stack 

INA 

Yes.  V  stack.  4"  stack  optional 

Yes,  4"  stack 

INA 

1”  stack.  4"  stack  optional 

2"  stack 

IMA 

Yes 

INA 

S288  000  1 4 7S  recognition  unit! 
!  Multifont  capability 


400  up  to  1600  optional 
j  IN  A 


SSQ400  up  to  $8Q  700 

Document  aentiiaer  microfilming 
module 


Scan  Optics.  Incorporated 


System  $40  Model  III 


S2QO.GQO  to  S2 $0,000 


Svttrmatics  General  Corporation 


SGC  T5102 


jVydec  Incorporated 


Model  0760  01 


t$0  mm  lor  30  lines.  460  characters  iMA 
each' 


Recognition  E quipmrnt  Inc  Hfl' 
Dallas  Teats 


Input  80  Modal  Cl 


S200  000  mc<udes  magnetic  tape  mi 
computer  CRT  console  and  printer 


IN  A 

SS  <8  XII 


OCR  A  or  OCR  E 


!  F  I'dture  analysis 
:  IMA 
•  IMA 

:  io  m  i? 

:  ima 

j  IMA 


$  X  3"  <p  to  11  X  14 
l‘j  m  3?  ihs. 

IMA 

IMA 


OCR  A  OCR  B  3  16  Gothic 

OCR  A  OCR  8  1403  401  1 

IMA 

Alphanumeric.  3  16  Gothic 

Alphanumeric}  plus  special  characters 

IMA 

IMA 

Feature  analysis 

Feature  analysis 

IMA 

IMA 

IMA 

IMA 

IMA 

IMA 

IMA 

10 

10 

IMA 

80 

up  to  8$ 

IMA 

IMA 

IMA 

IMA 

IMA 

IMA 

IMA 

IMA 

IMA 

IMA 

IMA 

IN  A 

IMA 

IMA 

IMA 

IMA 

2  X  2  .  up  in  9  X  14 

4  ’  X  3’  up  to  9"  X  14- 

IMA 

16  tu  100  tbs 

IMA 

iMA 

IMA 

IMA 

IMA 

IMA 

\  IMA 

IMA 

IMA 

IMA 

IMA 

i - 

Mat/ia  Matching 

IMA 

IMA 

7  to  12 

IMA 

IMA 


Edit  Faatures 

79.  Char  act.'  di'tte 

31  L.na  dure 

31  Programr-ace  scarmfi 


Status  Indicators 


Page  re»er 
Jamming  a* section 
Error 

Po«M<  It*  <0i# 
Power  on 


41  I  Trantmimon  Interlaces  Available 


TnrMtli  Rates  Available 


Emmomwtnal 

0  panting 

•mbiant  temperature 
humidity  (non-condan 

Storafi  and  dMppmg 
ambient  temperature 


Yes 

1 N  A 

v  es 

No 

IN  A 

Yes  -requires  complete  program  change 

Yes 

- - - - 

A  A 

Yes  50  sheets 

Yes.  50  pages 

Yes.  50  sheets 

Yes  greater  than  50 

I 

50  sheets 

1  greater  than  50 

Yes 

INA 

RS  232  C 

ElA  RS  232C 

600  or  1200  baud 


INA 


MIL  STO  1 88C 
NAVS£M5100 


56  Vi" 

31" 

45V." 

455  lbs.  (includes  other  than  OCR) 


105  to  125  Volts  AC 

9  Amperes 

60  Marti 

INA 

1035 


Mil  STO  188 

up  to  3  asynchronous  or  synchronous 
up  to  3  parallel 


2400  and  480C  bits  second 


75  to  9600  baud  asynchrony, .  ,.y  ■ 
64  kilobits  sec  isochronous 


i  110  9600  Ca.;0 


V-s  t 

stack 

IN  A 

l  %  A 

Yes 

’200  9800  hdud 


10  to  35  C 
20  to  80*- 


65  to  78  f 
40  to  6Ch: 


.tIL  STO  1 88  C  NAV'SEIfl  5100 
.m  STO  t88  100 


INA 

:  45 

34 

INA 

INA 

;  ;2 

91- 

INA 

t\A 

46 

74 

INA 

INA 

'  UNA 

INA 

INA 

INA 

260  V 

,  208  VAC 

INA  1 

20  Amperes 

25  Amps  phase 

INA  1 

50  in  60  H**i  U 

50  nr  60  Hertz 

iNA  | 

Single 

3  phases 

ISA 

'  3  08  K  iiuwatls 

■  INA 

10b  to  125  V 

116  VAC 

12  Amperes 

8  Amperes 

60  Hertz 

60  Heft/ 

INA 

INA 

INA 

INA 

40  to  90  F 

16  to  38  C 

10  to  95"  : 

30  to  8D 

APPENDIX  A  optical  character 


READER  (OCR)  CHARACTERISTICS  and  EQUIPMENTS 


Tv] 


\m  NDIX  li 

M YBOARI)  DISPLAY  TtRMINAL  (kl)Tl  C  HAR  UTI  R1STKS 
AM)  l  yi  IPMtNTS 


69/70 


i  KS  23; 

in'  Una  [  "»“• 

,  _  .  4*V*Cl«onou|  w  tynch'o"uut 

1  700  tod  ■  MM  U»4 

rt0U1  I  m  tkiouih  MOO  feud 

00  feud  «yntlw«mn  j 


*>»fianwnjblt 

*Ofi»<nmabl« 

*>Ofammibl# 

feofrMnnwbl* 


110  1M  300  tOO  1700  1100  IN* 
2400  4100  MOO  feud 


?S  232  C  **** 


10  i»ie»  up  lo  II  7  Kb*> 


IIS  ISO  300  60C  1 700 
7400  4000  MOO  b,. 


.’S  110  JOO  600  '.'00  •»  'I  .* 

7400  4100  MOO  feud 


11 1  779/240  •  10*  120  Vk 

1  0  *m*«i  117V.  0  S  Amp  at  220/240V  1  5  *m*» 


|  220/240  Vac  100  to  7MV 


40  CtaM  C 
Ota  MX 


AWtNDIXI  KtVBOARn 


I 


iwSTSoS 


vn 

Vn 

INA 

»n 

v*» 

vn 

»n 

>n 

*0* 

»n 

Vn 

in 

INA 

Vo* 

’0. 

vn 

No 

INA 

•o. 

' « 

vn 

Vm 

INA 

>M 

»n 

»n 

vn 

iNA 

»n 

Hi 

»n 

INA 

Vo* 

•n 

No 

vn 

*n 

♦n 

No 

I'M 

v« 

INA 

Vo* 

•n 

No 

>n 

■N* 

’* 

IN  A 

INA 

INA 

INA 

No 

INA 

No 

INA 

INA 

No 

INA 

INA 

INA 

INA 

•N* 

Vn 

IN  4 

iNA 

>NA 

’  « 

Vn 

*M 

*  01 

Vo* 

No 

No 

»n 

'NA 

No 

INA 

<NA 

INA 

*#» 

>NA 

INA 

INA 

INA 

INA 

'NO 

Vat 

INA 

INA 

INA 

•N4 

vn 

'NA 

’•*  *»»  -0«0*0i 

INA 

’  n 

INA 

INA 

INA 

INA 

N4 

INA 

INA 

INA 

INA 

■N* 

INA 

INA 

INA 

INA 

‘n 

*n 

IN  4 

iNA 

■NA 

'NO 

Vn 

INA 

INA 

V  0* 

INA 

>n 

Vn 

INA 

NO 

171  ASCII 

M  ASCII 

INA 

171  ASCH 

•71  ASC 

K  ASCII 

171  ASCII 

44 

M  ASCII 

•71  ASCi 

No 

No 

No 

No 

Nc 

No 

No 

No 

No 

No 

Ns 

No 

No 

No 

Nc 

No 

No 

No 

No 

No 

INA 

INA 

INA 

Vn 

•« 

No 

Vn 

Vn 

Vn 

*n 

INA 

INA 

INA 

Two 

'-0 

No 

T«o 

Ton 

Ino 

T*o 

74 

75 

37  •>  51 

74 

75 

37  o.  |i 

74 

74  .o  to  37 

74 

74 

ao 

U 

m  o.  as 

M 

U 

44  o*  IS 

« 

ta 

M 

U 

1  »M 

INA 

INA 

INA 

>n 

Vn 

INA 

*n 

Vn 

*n 

vn 

INA 

INA 

Vn 

»n 

INA 

Vn 

Vn 

Vn 

Vn 

|  17  d««onoi 

1}  0 

17  14  X  17  1  i 

1  Moot.* 

17  i*r>w 

•t  lofoooi 

117  x |  1  7 

17  4m on* 

14  <of**» 

17  OMfoa* 

15  Oidfonoi 

INA 

INA 

INA 

Vn 

NX 

INA 

Vn 

Vn 

INA 

INA 

|  Non* 

1  colon 

Noon  0'tnfO 

No 

No«t 

INA 

C>00o 

Optional 

No  no 

Nom 

i  *»V 

,  «*V 

INA 

Or*  ond  p-oprim 

«». 

Ro>  mo  nofm 

AO* 

P*o*io*" 

Rf*  004  noprom 

Ro>  ond  prop  on* 

INA 

Wtiita  Hintinf  ororKOTO 

limortod  l 

INA 

>NA 

UoAorimo 

Hock 

U n4 or ko< 0  00 1 woo' 

Hock  <m  ■itbtKO'* 

•l.nt.ni  untforKO1*  »  Hock 

undorrcor* 

| 

Hiokmg  Hock 

INA 

INA 

INA 

Vn 

N4 

vn 

INA 

Vn 

Vn 

INA 

5X  7 

1  5  X  7 

7  X  9  o.  5  X  7 

5X9 

’  «  9 

7  X  •  or  5  X  1 

7X1 

7X1 

7  X* 

7  *  1  *  7  X  1 

INA 

INA 

CRT  linn 

75’''  •"*  on  CRT 

INA 

l^Atl 

INA 

INA 

Vo* 

In 

INA 

U»H  Morw 

(0  timn  wcond 

INA 

54  iwidi  po<  wond 

40  Mom 

INA 

INA 

40  twin  po<  MCOnO 

INA 

SO  Mom 

M 

INA 

1  INA 

P4 

INA 

INA 

P-31 

INA 

!  P-4 

P4 

INA 

*1  lino*  of  M  ctoractonAiao 

!  4335  dmocion  (5X7)  [ 

INA 

INA 

INA 

INA 

INA 

INA 

1170  cbnctort  ifd  opto 

7041  ctioncioM  17  X  1) 

If  700  choroctKi  option*! 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

Vn 

Vn 

'  INA 

f  INA 

INA 

,  INA 

INA 

INA 

INA 

INA 

V  n 

Vn 

Vn 

<  v« 

1  INN 

vot 

'  vn 

'  Vn 

Pfopom  motif 

INA 

Vn 

Vn 

»B 

Vn 

INA 

1 

Vn 

»*< 

1  INA 

No 

INA 

Vn 

Vn 

Vo i 

INA 

Vo* 

Vn 

Vn 

INA 

INA 

Vn 

vM 

INA 

INA 

INA 

INA 

Ni 

Vn 

INA 

,  INA 

INA 

INA 

Vn 

Vo* 

INA 

vn 

’** 

Vn 

Praprommotlo 

INA 

Vn 

Vn 

vn 

v#»  I 

INA 

Vn 

•r 

INA 

INA 

INA 

Vn 

,  Vn 

No 

INA 

INA 

INA 

V 

Vn 

INA 

INA 

Vn 

(NA 

,  Vn 

1  V« 

INA 

Vn 

•n 

Vn 

r«* 

\  "»* 

Vn 

Vn 

!  Y« 

INA 

INA 

INA 

... 

INA 

!  INA 

INA 

l  Vn 

INA 

i  INA 

INA 

INA 

INA 

■  N  A 

INA 

PtpprommoW* 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

44 

INA 

Prpprom  motto 

INA 

INA 

INA 

INA 

INA 

INA 

'54 

INA 

INA 

INA 

Vn 

INA 

Scroll  op 

Scroll  op 

INA 

up  ji  town 

INA 

PtOftommoMo 

INA 

INA 

Up  o'  doom 

INA 

INA 

INA 

*4 

INA 

INA 

INA 

INA 

Prpfr  ora  motto 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

ProffHampMo 

INA 

INA 

INA 

INA 

'NA 

INA 

INA 

INA 

INA 

INA 

Vn 

INA 

INA 

Vn 

Vn 

INA 

Vn 

INA 

Vn 

Vn 

vn 

Vn 

vn 

rn 

vn 

Vn 

INA 

Vn 

Vn 

Vn 

INA 

INA 

INA 

'NA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

'NA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

'NO 

INA 

ProarommoWa 

INA 

INA 

INA 

1 

INA 

INA 

INA 

INA 

Vn 

INA 

INA 

INA 

INA 

Vn 

INA 

INA 

INA 

INA 

v« 

INA 

INA 

INA 

INA 

Vn 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

INA 

ittnzc 

Rime 

nil  STD  199C 

ft*  232  C 

RS  73?  C 

RS-23? 

RS-232-C 

INA 

NS-232-9 

RS-232-C 

79  or  M  no*  eorrtM*  loop 

RS-232-C 

RS-422 

RS-232-C 

2949  aka  carnal  loop 

Carmi  Imp 

optiaml 

*.  too, 

1C.  7i.  HI.  IKK,  159,  3C9. 

119  lp*4t#  79  IN  *o>4 

199  to  19799  bod 

lit  159.  399.  MB.  1200 

75  to  9400  bod 

50  la  7499  bad 

torn  dra  op  to  3I.4K 

Mli  39.400  bad 

119. 399.199. 1299. 

Up  la  99N0  bad 

12490, 

999. 999. 1199. 1999  7499. 

(14  rpno) 

2499. 4990  9999  Bnrd 

bod  SpotiH  porpRot. 

and.  29.999  dm 

2499.4909. 9999. 

m. 

3999. 4999. 7799. 9999  4m 

op  to  10.999  ebroetor/ 

ocwipnncofld 

11200  bad 

f 

pdr  iloind 

on. 

panbi 

vn 

INA 

INA 

INA 

Vn 

Vn 

INA 

INA 

INA 

Vn 

No 

INA 

INA 

v« 

Vn 

INA 

INA 

INA 

INA 

Vn 

Vn 

INA 

INA 

Vn 

Vn 

INA 

INA 

INA 

INA 

Vn 

vn 

INA 

INA 

Vn 

Vn 

INA 

INA 

INA 

INA 

Vn 

HM 

INA 

INA 

INA 

INA 

INA 

WA 

INA 

INA 

INA 

INA 

l«A 

Qpiwnl 

INA 

MA 

INA 

INA 

INA 

TTITa  II  1 1 1 1  ■  T1  111 


N»h*ot  I  0»U  Syiwm 
Tfm.fHI  D^rvor  o>  ihTEROATA 

om  t?M  i?m  r 


Ad*  Oati  0«*Hv  Svitam  IQ  7ri<mMi 


S *m maim  &»««•*■  Cm p  151  C~*f*  Snoorna  G< 
kSi  cw»m« 

T>1|t  *  TJUS 

"«>M  USAi  ‘tSM  i '  o  * 

'Wiitifff  PaOm|  irx  adiirvunp  ^Wfl'N  t-m 


T  ypawritpr  keypad 
Aa«*'<  keypad 

Cuoar  Cantra*  keypad 

(janaial  puipttw  turKi'oa  kry\ 
Hit  keyt 

ITV  keyboard 
Art  maOm 
DiwktM  kiyk*i>< 

Rtpaai  on  krvt 
A  hey  >okto*»i 


Dnpiay  Capability 
ko«  (Imi  IC'MO 
Cha>actti  let 


Piaprammabre  bnyOtna* 
k#  of  lotah 


Charactan  par  I  mo 
Rrrortr  vtdao  Iproftawmabbl 
Itiokiitf  fpr  opr  am  msbia) 
Seraan  ui* 

Non  display  1«a*d  1m  wturity 
Colo*  display  capability 


12  diagonal 
ikA 
|  konr 


(Mltd  (hay  piooram  or  both) 
typa  (WinkMf,  undarlma 
taaana  ytdaa  alt  . 


Kay  and  program 
Rovorjf  imapt  block 


Key  and  proptxti  j  Key  Mid  pi  op»m 

block  |  IkA 


Dot  Moirn  lot  chaiaetert 

<li  10.  Hi  II  «tc) 

Statu*  displays  (h«hn  of  lina  on  CRTI 
fltckai  troa 

rftrtsh  tcrcan  data  fdt» 
phosphor  typo  la  |  M) 

Marnory  ui*  lai  display 


Comp o«>  and  Edit  Feature* 
Eraaa  to  and  of  Imt 

Eraaa  to  and  o*  pay> 


Char actx  ovoowita 
Char  act  or  iimrt 


Adjust  spac*  and  Ima  automatical  1y  « 
characters  words,  or  wntanea*  art 


hswufltna  treouancy 
FA 


I  10  frames/ second  j  60  M*i 

INA  !  INA 

1  1920  characters  standard  I  INA 
up  to  5760  optional 


Auiomatscafty  chants  pafinf  whan 
additions  or  dotations  art  mad* 
Char  anpraiKtad  data 
Scroll  op  or  down 
Audi  Mo  alarm  lor  and  of  hut 
AudiMo  atorm  lor  and  of  poya 
Aotomatic  pofMf 
Protected  lipids  (ptofrsmmaMo) 
Conor  control  from  btyhoord 
Lina  a  umber  display 
Column  wombat  display 
Word  march  for  dalasa  or  replace 


<*«”*  tty  0  %P'»*T  *  »f* 

•  *» 

a*,  too  t  )yO- 

J3 

fyp*  ■  ado  rt.ua 

IM 

4mm  >mapa  fe>act 

twa  ••#** 

t*mt»  »4h  *tt 

3* 

IM'IMM 

IRA 

Yet 

>n 

J5 

Doi  AUt'n  **'  cMrartm 

1 J  •  • 

9  »  17 

7  t  It 

1  ■  IS  11 t  16  »u  . 

u 

Stftut  ditpiorl  HtfRtl  •'  Rot  M  CRT 

•NA 

CRT  amt  *•  tawamd  Mi  >mbn 

t** 

37 

1 >«»*'  t»ae 

14 

r«»r«*  Kr*t*  IKl  '*1* 

IRA 

Pewertma  frapmmy 

64  Itamee  atgai 

34 

p4**#4o*  type  (•  •  Mi 

IRA 

74 

INA 

tfi 

Mwno  un  '•* 

IRA 

IRA 

1t?0  characttn  itane*  f 

ap  te  4764  **’•»«* 

Cmf—  md  (fit  Innim 

41 

1  >M>  TO  Mi  ot  IMM 

IRA 

IRA 

vrt 

4; 

(>w  to  Mi  s'  Mp 

IRA 

IRA 

INA 

43 

ChorMto*  Mot* 

m* 

Vn 

Vn 

44 

Lim  Mot* 

IRA 

tn 

va* 

44 

Claw  icrooo 

IRA 

*“ 

Vat 

a 

Character  ooonurfitf 

IRA 

IRA 

'»* 

47 

CtMMKt*<  non 

IRA 

Vet 

Yet 

41 

t  iM  Httefl 

IRA 

V»t 

v« 

49 

Ik4ipm 

IRA 

IRA 

Ho 

SO 

forward  TOfe 

IRA 

V*1 

v  at 

41 

Backward  lad 

IRA 

Yu 

Re 

42 

Adprtt  tpec«  and  Urn  outomotKoHy  whan 

IRA 

IRA 

Yat 

character*  oranH  ot  wnttncoi  ot 

$44*4  ot  doit  tod  (word  wrap’ 

43 

Aetomatieafty  dwof  papmp  M 

IRA 

IRA 

IRA 

■Mitiont  01  de*et*om  or*  mode 

44 

Chat  unpratectad  data 

IRA 

w 

Ya» 

INA 

45 

Scroti  of  ot  down 

IRA 

Set  oil  up 

Up  ot  down 

4C 

AodtMa  aiarm  lot  *M  of  line 

IRA 

IRA 

IRA 

47 

AadtMe  alarm  fat  tod  of  papa 

IRA 

IRA 

IRA 

41 

Automatic  Mp>| 

INA 

IRA 

IRA 

49 

dretactad  ft «W»  iproprammadta) 

IRA 

Y  at 

Yai 

M 

Conat  tofittoi  turn  keyboard 

IRA 

Ytl 

Yat 

(1 

Lim  twmhtt  dnptay 

IRA 

IRA 

INA 

(2 

Co  la  mo  oamfeot  dttptey 

IRA 

INA 

IRA 

13 

Word  Mate*  fot  Mata  at  taplaco 

IRA 

INA 

INA 

M 

Hn\  papa 

IRA 

IRA 

INA 

64 

Freviotfi  papa 

IRA 

IRA 

INA 

M 

Ftritpa«a 

IRA 

INA 

INA 

Communication  Interface  and  Control 

67 

T  ypa  interface 

IRA 

RS  232  C 

INA 

61 

Trarnmnoon  ntat 

IRA 

74.  110.  700.300  600.  1200 

110  to  2400  Baud 

tlOC.  2400  4400  7200. 

9600  Baud 

69 

T  nmnHtuofl  mo4n 

TO 

character  at  a  firm 

IRA 

INA 

Yai 

71 

6m  at  a  turn 

IRA 

Yat 

Yai 

72 

htl  mm 0  at  a  turn 

(NA 

Yet 

Ye* 

73 

partial  ictaaa  at  a  timo 

IRA 

INA 

INA 

74 

multiple  papal  it  a  time 

INA 

INA 

INA 

74 

pofhnp 

INA 

INA 

Optional 

Military  Spoo  heal  tom 

INA 

INA 

INA 

■ 

1 

24.5' 

23.5" 

205 

Q 

22.5" 

21.1" 

ir 

H 

^ H 

111" 

11.5" 

23"  mi* 

B 

Midi 

50IH 

INA 

Power  Raymawaim 

Voftapa  (ad 

120 

220 

115V  tIOS 

INA 

y 

Currant 

INA 

INA 

INA 

INA 

Frapnancy 

60  Ham 

44  Haro 

•0  Marti 

INA 

Mum 

INA 

INA 

INA 

INA 

p. 

Warn 

170 

171 

INA 

INA 

r 

Ew^tNaialjf 

c 

Opt  tat  mp 

17 

tmyititaw 

(NA 

r  ta  46°C 

INA 

M 

haimdfty  (mm -taw  da  tump) 

INA 

Ota  MR 

INA 

N 

Star  ape  and  dnppmi 

C 

MfHifm 

INA 

INA 

INA 

11 

Ranwdity  (aaw-tudawwwp) 

INA 

INA 

INA 

« 

ahrtwda 

INA 

INA 

INA 

n 

Epwprmm  tadmp  math  ad  (mmuctim 

INA 

INA 

INA 

at  forced  ait) 

M 

-  INFORMATION  NOT  AVAILABLE 

N/A  -  NOT  AF 

FlICAILE 

mrr  i 


v 


**1 

■MA 


*1 

<1  .  I 

'MA 

M 

*4 


IMA 

IMA 

•HA 

IMA 

IMA 


I A  A 


‘HA 

HA 


l«I* 

IMA 

•HA 

•»  i'  Amr< 
IDA 
IMA 
IMA 

tNA 


«A 
*M  A 

«A 


RS  tJ2  C 

RS4 n  *m  *•• — 1 


**t«  Hi  Itfi 


2 

t  opp,  D'l* 

lap*  Caswtte 

Floppa  One 

:  .. 

F  UPP!  Cist 

l  -V 

.  . , 

Vmencan  M*rotyitem  Inc  ; 

Inte'dyne 

Subnets  System  lethnomfv  I-* 

Qt'*  **  '  ■<*’•*■ 

Pe-e.r  E'«n«!  Data  S»vt*~>i  Nan* cc 

« 

Model  Number 

MOC  170 

3801 

BST  41 

dt:  m 

Mod*'  82 

V  at  r  .- 

5 

Coil  Retip 

VJ700 

S1950 

IMA 

154 

<SA 

NA 

6 

J 

1 

9 

10 

D"»ei  pe*  Unit 

Storage  capacity  per  d"v- 

0»1|  lormet  on  medium 

9vnWi  0*  drives 

Of**  yteed 

0*1*  density  on  medium 

250  256  bvin 

IBM  3740  1 

(NA 

LNa  _j 

540  000  bvtei 

ANSI  phew  encoded 

12  'pi  'tad  write  40  >pi  watch  1 

120  tpi  forward  oi  backward 

800  bp< 

242  944  cha.ec ten 

IBM  374  1  42 

One  'two  optional 

360  RPM 

3268  BPl 

300 h  -a  a  •. 

j;  ‘  k*.  i  '?  i  '28  cnerJCte-s 

Ur  p'-jnai 

INA 

INA 

124  IK  b.’rs  dim  [Hr  dens  fi  ■•p*  '"1 

di'iuW*  >'d»d  op'. inner 

Mndi'ied  1  BM  ’>p* 

One 

iNA 

INA 

256  256  h.' 

NA 

32C0  8P'  i 

Operation*  Character'll*! 

11 

Minimum  access  time  *01  data 

IMA 

INA 

INA 

?60  m"'-'-.  -3. 

INA 

A  y»  l »*«  k cess  time  lor  dill 

IMA 

IMA 

INA 

700  -i  -v.  hji 

370  mrittsec  ends 

ISA 

i 

9600  BPS 

Read!  3000  Records  mm 

INA 

1?b  000  bpi  FM  e i>ci' dm* 

i\A 

Write!  2000  records  nun 

250  000  bpv  double  deribtv 

. 

Enor  me 

IMA 

1  lo  10  hard 

IMA 

INA 

1  m  10  ha'd  1  m  10  »ptt 

iNA 

1b 

^rototai  loi  d <rw  control  end 

FOOS  II 

ASCII  Remote 

INA 

INA 

INA 

INA 

data  tiinsfet 

40  ipi  «a>ch 

16 

S*I1  last  Mod* 

Vei 

Mo 

IMA 

INA 

INA 

INA 

Operator  Controls  and  Indicators 

— 

11 

Power  on  oH  i witch 

*„ 

Yes 

No 

He, 

INA 

11 

Operating  mode  lWsteh 

No 

V" 

Yes 

t*S 

INA 

19 

Keylock  twitch  iconlroli  power  oi 

No 

No 

Mo 

INA  1 

INA 

operating  controls) 

Sue  ol  Magnet*  Medium  to  be  uied  by 

IMA 

Magnet*  Device 

20 

Diem*  tat 

5  14'  Diskette 

514 

5  l  4  d  »e»*ir 

5  25  diskette 

21 

Thickness 

(M/A) 

N  A 

N  A 

N  A 

N  A 

N  A 

N  A 

22 

langth 

IM/A) 

N  A 

N  A 

N  A 

N  A 

23 

Width 

(M/A) 

N  A 

N  A 

Data  Input; Output  Interface  and  Control 

Type  interface 

24 

RS  232C 

Yet 

Yet 

IMA 

RS  232 

INA 

INA 

25 

NT  OS  do w 

IMA 

No 

20 

NTDS  fait 

INA 

No 

27 

ANEW 

IMA 

No 

21 

MU  STO  111  C 

IMA 

No 

20 

MU  STD  111  114 

IMA 

Mo 

30 

MU  STD  111100 

IMA 

No 

31 

Current  loop 

INA 

Yea 

32 

Baud  rctt(t) 

INA 

110  300  600  1200.  2400.  4800 

110  300  1700  2400  4800  9600 

9600  19200. 

Baud,  switch  et  program  selectable 

33 

Military  Specification  Conformance 

IMA 

INA 

INA 

INA 

INA 

INA 

IMA 

INA 

34 

length 

13" 

INA 

23  5 

7  95' 

35 

Width 

111/2** 

IMA 

17  25 

5  75 

31 

HatgM 

10" 

INA 

11" 

325 

37 

We 

71  75  lbs 

INA 

hNWtoity  IflW  «OnW*HH) 
tWHfl  «H# 


N/A  MOT  APPLICABLE 


90  F  minimum 
IBS 


10.000  ft 


INA  INFORMATION  NOT  AVAILABLE 


.‘5b  7  5b  bv 


7%  25b  8  fc  •  .  178  ’.’8 

17  n  - 


'  3C  y  - 


JO  f.  -411  *'  •-  % 

»wfld  jnrf  *iMt 

MOf  5*. 


.  *■,  :b00«py  ’  97  DOO  6  •■ 

7400  RPV 


INA 

ANSI  S»d  Oru  Ci'H'ilg. 


Comuolr'  5'*d.  Phit'.p' 
mN'Wd  bv  ANSI  <381  63B 


jw  m,.  ac  'iio.- 

i!»'4  C^i*=  <1q»- 


f 


59  5  to  60  5  MnU  in 
49  5  to  50  5  MfiU 


'NA 

INA 

j  INA 

■  NA 

- _ 1 

13 

70  9 

1  " 

10 

19 

196 

!  19 

u 

r 

j  r 

j  13  4 

5  1  4 

40  Un 

41  Hn 

INA 

22  ibt 

- \ 

1 

115  220 

120 

220  240 

INA  j | 

! 

115  230 

INA 

1  Amp 

0  5  Amp 

'  INA  i 

INA 

SO  Hertr  150  Hr  optionjli 

1  60  Hrnr 

50  Mfitr 

INA 

50  60  Mir  tr 

Onr 

1  INA 

INA 

|  INA 

INA 

INA 

j  400 

INA  l 

S/Py?. - 

|  INA 

INA 

5  C  to  45  C 

10  C  lo  40  C  'toiixd  ml 

0  CtoSO  C 

KPs  io  80S 

2 OS  to  I0S 

i 

2 OS  to  80S 

2S°C  to  ♦60°C 

INA 

INA 

5S  to  9SS 

INA 

INA 

40  000  iMt 

INA 

i 

INA 
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TYPEWRITER  TERMINAL  CHARACTERISTICS 
AND  EQUIPMENTS 
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fl 

Item  Number 

01 

02 

03 

04 

06 

2 

Manufacturer 

A.  B.  Dick  Co. 

Agile 

Burroughs.  Radactron 

E-Systemt.  ECI  Division 

IBM,  Offxe  Products 

] 

HidH 

MAGNA  1 

Model  A1 

Rtoactor  1 .  Series  Q 

T-1141 

Memory  100  Typawn*  • 
Model  5681 

4 

Con  Range 

$9532.50 

INA 

INA 

INA 

S4655 

Keyboard 

INA 

S 

Numeric  cluster  and  numbar  of  keys 

Yes 

INA 

No 

No 

6 

General  purpose  function  keys 

Yes 

INA 

No 

No 

1 

Repeat  function 

Yes 

Yes 

Yes 

Yes 

1 

N-key  rollover 

Yes 

Yes 

INA 

INA 

K 

Index  koy 

INA 

Yts 

No 

Yes 

E 

Security  lock  key 

INA 

INA 

INA 

Optional 

Print  end  Print  Mechanism 

ii 

Line  printer 

INA 

No 

INA 

INA 

No 

12 

Dot  matrix  printer 

INA 

No 

No 

Yes 

No 

13 

Ink  jet  printer 

INA 

No 

No 

No 

No 

14 

Daisywheel  printer 

INA 

Yes 

Yes 

No 

No 

15 

Impact  printing 

INA 

Ybs 

Yes 

Yes 

Yes 

IE 

Speed  (characters  per  second) 

INA  [500  ♦  words/minute) 

30  (45  and  55  optional) 

40 

120 

15.5  cps 

17 

Number  of  printable  characters 

94 

96 

96 

INA 

86 

18 

Programmable  impact  of  print  hammer 

INA 

INA 

INA 

INA 

No 

19 

Operator  changeable  type  style 

INA 

Yes 

Yes 

No 

Yes 

20 

OCR  A  font  available 

INA 

INA 

INA 

Optional 

Yes 

21 

OCR  B  font  available 

INA 

INA 

INA 

INA 

Yes 

22 

Pitch 

10  and  12 

10  or  12 

10.28  end  12 

10 

10  end  12 

23 

Lines  per  inch 

INA 

6  or  8 

6 

5 

INA 

24 

Line  length  (characters  per  line  per  pitch) 

INA 

132  (10  pitch);  159  (12  pitch) 

132  (10.29  pitch);  159  (12  pitch) 

80 

125  (10  pitch);  150  (12 

25 

Maximum  width  of  paper 

INA 

about  14" 

15" 

INA 

15-1/2” 

m 

Data  buffer  for  print 

INA 

259  characters 

INA 

16,000  characters 

4000  characters 

G 

End  of  ribbon  shut  off 

Ye, 

INA 

INA 

INA 

Yes 

Communication  Electrical  Interface 

INA 

28 

Boud  rote 

600  Baud  option 

INA 

50,75.  100.  110.150.  200.  300.  600. 
1200,  2400  selectable 

INA 

29 

Type 

RS-232 

INA 

CCITT  V28  (±OV  low  level) 
current  loop  (60V.  60  mal 

High  level  (--80V,  20  me) 

INA 

30 

Compose  end  Edit  Feetures 

Beckspece 

INA 

INA 

Yes 

Yes 

Yes 

31 

Audible  alarm  for  end  of  line 

INA 

INA 

INA 

INA 

INA 

32 

Audible  alarm  for  end  of  page 

INA 

INA 

INA 

INA 

INA 

33 

Repent  key  for  hyphen 

INA 

Yes 

INA 

INA 

Yes 

34 

Size  of  memory  for  typed  message 

8000  characters 

INA 

INA 

INA 

100  pages  storage 

35 

Automatic  carrier  return 

Yea 

INA 

INA 

INA 

INA 

E3 

Cherocter  insert 

INA 

INA 

INA 

Yes 

Yes 

37 

Correcting  ribbon 

INA 

INA 

INA 

INA 

Yes 

39 

Line  insert 

INA 

INA 

INA 

Yes 

Yes 

39 

Wordwrap 

Yes 

INA 

INA 

INA 

INA 

40 

Word  search 

Yes 

INA 

Optional 

INA 

INA 

41 

Character  delete 

INA 

INA 

INA 

Yos 

Yes 

42 

Line  delete 

INA 

INA 

INA 

Yes 

Yes 

43 

N-hey  rollover 

INA 

Yes 

Yes 

INA 

INA 

44 

Indicator  itotua  lights 

INA 

Yes 

Yes 

Yes 

Yes 

m 

SeH  Test  Mode 

Yee 

INA 

INA 

Yes 

INA 

49 

Military  Specifications  Conformance 

INA 

INA 

INA 

MILE-4188 

MILE-8400 

MILE-16400 

MIL-STD-481 

MIL-STD-442 

NACSEM  8100 

INA 

47 

FtnM  OauenMe 

Depth 

29-1/2" 

21" 

18-1/2" 

23" 

11” 

49 

Width 

7/9" 

a-i/r 

21" 

19” 

29-3/4" 

49 

ne^Ni 

9-1/4" 

32" 

7-1/4" 

9" 

7-1/2" 

99 

Weight 

Alike. 

99  the... 

Si  Ike. 

5018s. 

76  Iks. 

N/A  NOT  APFLICA9LE  INA  INFORMATION  NOT  AVAILABLE 

1 


1 


03 

04 

05 

Burroughs,  Redaction 

E-Systems,  ECI  Division 

IBM,  Office  Products  Division 

Redactor  1,  Series  Q 

T-1148 

Memory  100  Typewriter. 

Model  5661 

INA 

INA 

$4655. 

INA 

No 

No 

INA 

No 

No 

Yes 

Yes 

Yes 

Ye. 

INA 

INA 

Yes 

No 

Yes 

INA 

INA 

Optional 

TRANSACTION  DATA 
SYSTEMS,  INC. 


TRANSWRITER  (add-on  to 
IBM  SELECTRIC) 


$2495. 


Parkiitt-Elmtf  Oiu  Systems. 
Ttrminol  Division 


Sprint  5  KSR 


Some  as  IBM  SELECTRIC 


INA  IN 

No  Yo 

No  No 

Yes  No 

Yes  Yo 

40  121 

96  IN 

INA  IN 

Yos  No 

INA  Dp 

INA  IN 

10  28  and  12  10 

6  6 

132  (10  21  pitch);  158  (12  pitch)  80 
15"  IN. 


INA 

16.000  chorocters 
INA 


No 

No 

No 

No 

Yes 

15.5  cps 

86 

No 

Yes 

Yes 

Yes 

10  and  12 
INA 

125  (10  pitch);  ISO  (12  pitch) 
15-1/2” 

4000  characters 
Yes 


40  cps  peak 

96  ASCII 

INA 

Yes 

Yes 

INA 

10  and  12.5 
6  (8  optional) 
128 

15-1/2" 

INA 

INA 


No 

No 

No 

Yes 

Yes 

45  cps  or  55  cps 

96 

INA 

Yes 

Yes 

INA 

10  or  12  or  15 

6 

132  (10  pitch),  158  (12  pitch) 
14.65" 

1 7  characters 
Yes 


50.  75, 100,  110, 150,  200,  300,  600,  INA 
1200,  2400  selectable 

CCITTV28(i6V  low  level)  INA 

cortent  loop  (60V.  60  ma) 

High  level  C80V.  20  ma) 


110, 150,  300  Baud  std..  1200  110, 150,  300,  600, 1200  Baud 
Baud  optional 

RS-232-C  RS-232-C  or  20  ma  current  loop 


INA  INFORMATION  NOT  AVAIIAILE 
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APPENDIX  E 

PRINTER  CHARACTERISTICS  AND  EQUIPMENTS 


AW  (Quint  mechanism)  i  6043 


Print  style 

Fully  formed  characters 
Dot  matrix 
OCR  A  font  available 
OCR  B  font  nailable 
Operator  changeable 
Variable  pitch 


Print  mechanism 


Ink  jet  printer 

Daisy  wheel  printer 

Impact  printing 

Characters  printed  per  second 

Programmable  impact  of  print  hammer 

Lines  printed  per  inch 

End  of  ribbon  indicator  or  control 

Vertical  line  space 


Paper  Handling 


Maximum  width  of  paper 
Friction  feed 
Pin  feed 

Vertical  slew  rate 
Paper  thickness 


Programmable  controls 


Horizontal  tab  to  column  number 
Vertical  tab  to  line  number 
Relative  horizontal  increment  moves 
Relative  vertical  increment  moves 
Non-escapement 


Operational  features 

30  Cartridge  ribbon 

31  Quiet  operation  (55  dBa  max 

32  Line-at-a-time  printing 

33  Character  at-a-time  printing 

34  Size  of  buffer  memory 


Panel  controls  for  operation 


Power  on/off 
Input  rates  selector 
Self  test/oparator 


Electrical  Interface 


Type 


Input  data  rates 


*1  Oepth 

42  Width 

43  Height 
Weight 


Military  specifications  conformance 


Data  100  Corp. 

Raeal-Milgo  (ICC) 

Perk  in- Elmer  Data  Systems. 
Termmtl  Dmvon 

Teletype  Corp 

j 

Qg  me 

4430  Whisper  Quiet 

40  *  20C 

Carousel  310 

4010-8F0D 

Sprint  <j  1 

INA 

INA 

«A 

$8205 

$2140  | 

14-7/8" 

'  15" 

16" 

Yes 

INA 

No 

Optional 

INA 

Yes 

INA 

INA 

INA 

INA 

INA 

INA 

Yes 

INA 

No 

Yes 

256  characters 

Yes 
|  INA 

No 

Yes 

40  characters 

INA 

j  INA 

Yes 

INA 

RS-232 

20  ma  current  loop 
RS-232-C 

INA 

INA 

600  Baud 

110,  ISO  and  300 

INA 

21" 

23-1/2" 

27.5" 

32"  (on  pedestal) 

33.5"  (on  pedestal) 

oiih. 

SO  Ibt. 

INA 

INA 

Yes 

INA 

No 

No 

Yes 

No 

RS-232 

INA 

INA 

INA 

INA 

INA 

30" 

40-1/2"  (on  pedestal) 
290  lbs. 


N/A  NOT  APPLICABLE  INA  INFORMATION  NOT  AVAILABLE 
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RS-232-C  RS-232  C 

MIL  STO  188C  20  ma  cur 


120V  Std,  240V  optional 

115V  -10% 

95  to  130' 

INA 

3.15  Amp 

INA 

60  Hertz  std;  50  Hertz  optional 

,  48-52  or  51-62  Hertz 

INA 
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INA 

INA 

1  INA 

Yes 

j  Yes 

INA 

;  ina 

INA 

No 

Yes 

Yes 

No 

40  characters 

INA 

INA 

Yes 

Yes 

No 

INA 

Yes 

INA 

INA 

1/100”  increments 
1/40"  increments 

INA 


Yes 

Yes 

Yes 

INA 

Yes 

INA 

Yes 

INA 

Yes 

INA 

INA 

INA 

INA 

INA 

INA 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

*  No 

Vet 

No 

120  characters 

128  characters 

2  lines  (80  char./line) 

224  characters 

INA 

Bit  parallel,  character  serial,  TTL  compatible 


21  28"  27.28" 

27  5"  30"  20.375 

33.5"  (on  pedestal)  40-1/2"  (on  pedestal)  11.58" 

60  lbs.  280  lbs.  83  lbs 


INA 

INA 

INA 

MILSTD1IIC 

NACSEM  SI  00 

INA 

115V 

117V  10% 

120  V  Std,  240V  optional 

115V  ±10% 

95  to  130V/20&250V 

INA 

INA 

INA 

315  Amp 

INA 

80  Hertz 

60  Hertz 

60  Hertz  std;  50  Hertz  optional 

48-52  or  58  62  H«rtz 

INA 

Single 

INA 

(NA 

Single 

INA 

400  (max) 

INA 

INA 

280 

350 

INA 

INA 

Ng 

INA 

Yes 

No 

INA 

INA 

Too 

INA 

INA 

(NA 

INA 

Ye* 

No 

INA 

INA 

100/1 15/200/235 
INA 

50  or  60  Hertz  tl  Hertz 
INA 

0.8  KVA 


INA  INFORMATION  NOT  AVAILABLE 
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MEDIA  SELECTION  CRITERIA 
LIFE  CYCLE  COST 

The  life  cycle  cost  includes  all  costs  over  the  expected  life  of  the  equipment.  The 
initial  costs  of  equipment  and  programming,  costs  of  spare  parts,  costs  of  repairs  and  main¬ 
tenance  on  the  equipment  and  personnel  and  training  costs  for  operations  and  maintenance 
personnel,  are  the  predominate  cost  elements.  Costs  for  special  support  equipment  for 
repair  and  maintenance  would  also  be  included,  as  well  as  the  costs  to  utilize  integrated 
logistics  support  concepts. 

Cost  consideration  to  be  considered  for  all  message  entry  devices  includes: 

•  Current  market  price  for  small  buys  of  equipment  offered  for  military  use 

•  Development  costs  of  up-grading  present  equipment  to  military  shipboard 
standards 

•  Development  costs  of  new  equipment  designed  for  military  shipboard  standards 

•  Estimated  cost  of  equipments  procured  in  medium  size  buys  after  development 
is  completed 

PERFORMANCE 

Smart  Capabilities 

Smart  capabilities  are  the  functions  that  can  be  performed  by  a  terminal  or  unit  in 
support  of  the  message  generation  process.  Typical  smart  functions  of  a  terminal  would  be: 

•  Generation  of  pro  forma  message  types  for  completion  by  “fill  in  the  blanks” 

•  Editing  of  messages  after  entry 

•  Interaction  of  human  and  machine  (e.g.,  prompting) 

•  Validation  of  input  data 

•  Formatting  of  data  and  words  according  to  predetermined  formats 

Versatility 

Versatility  is  the  ability  to  accept  changes  in  existing  functions.  Some  examples  of 
versatility  in  a  terminal  would  be  its  programmability  to  provide  different  functions,  i.e.,  a  half 
or  full  duplex  capability  or  a  capability  to  operate  at  various  baud  rates. 

Expandability 

Expandability  is  the  capability  to  increase  the  number  and  type  of  functions,  e.g., 
in  a  smart  terminal,  the  size  of  memory,  the  instruction  set  of  a  processor  or  the  number 
and  type  of  I/O  ports  may  be  increased. 

Throughput 

Throughput  for  message  entry  devices  (MEDs)  is  the  number  of  messages  of 
predetermined  length  that  can  be  accepted  by  a  device  over  a  relatively  long  unit  of  time 


90 


(i.e..  720  messages  of  1920  characters  per  hour).  A  minimum  standard  for  throughput 
should  be  applied  to  all  types  of  MEDs.  In  actual  practice,  however,  the  throughput  of  any 
automated  message  generation  and  preparation  system  will  most  likely  be  limited  by  the 
number  of  message  drafters  and  message  generation  equipment  operators. 

Accuracy 

Accuracy  for  MEDs  is  the  error-free  alphanumeric  characters  of  symbols  that  are 
entered  via  the  MED  into  the  message  preparation  system.  The  character  error  rate  indi¬ 
cates  the  quality  of  the  MED.  The  quality  of  the  MED  is  inversely  proportional  to  the  num¬ 
ber  of  errors  that  occur  undetected  by  the  MED  of  the  communication  system,  i.e.,  as  qual¬ 
ity  goes  up.  the  character  errors  go  down.  Also  related  to  accuracy  is  the  ability  of  the 
MED  to  recover  as  much  usable  data  as  possible  from  magnetic  or  paper  media  should  they 
be  accidentally  damaged  during  handling. 

Ease  of  Interface 

The  interface  ease  is  the  ease  in  making  electrical  or  mechanical  interfaces  with 
existing  equipments  and  new  equipments  yet  to  be  introduced  in  message  preparation 
systems.  Using  the  same  interface  standards  for  present  and  future  systems  and  equipment 
will  ease  interface  problems.  Handshaking  signals  and  procedures  as  well  as  binary  coded 
symbols  will  need  to  be  standardized  for  present  and  future  systems  to  ease  interfacing 
problems. 

Electrical  Interfaces 

Considered  here  are  the  electrical  interfaces  to  the  message  preparation  system. 
Examples  are  : 

•  RS-232C 

•  High  level  and  low  level  TTY  loops 

•  M1L-STD-1 88C 

•  NTDS  slow 

•  NTDS  fast 

•  ANEW 

IMPACT  ON  SYSTEM  (existing  systems) 

Administrative  Control 

This  is  the  management  of  resources  to  achieve  efficient  message  generation. 
Administrative  control  would  need  to  be  exercised  only  over  a  small  area  if  there  is  one 
message  entry  point.  Administrative  control  would  be  dispersed  if  there  are  many  message 
entry  points  making  control  more  complex  and  difficult. 

Security  measures  and  safeguards  also  would  be  confined  to  one  area  for  a  single 
point  and  dispersed  for  multiple  message  entry  points.  The  safeguards  would  include 
TEMPEST  qualified  equipments  and  areas.  Security  measures  would  include  operator 
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discipline  and  training  and  control  of  personnel  access  to  message  entry  equipments  and 
areas.  More  personnel  and  facilities  are  needed  for  many  entry  points  than  for  one 
message  entry  point. 

Processing  Control 

The  processing  control  pertains  only  to  message  entry  functions,  equipment  and 
procedures.  The  precedence  of  a  message  determines  which  message  is  processed  first. 
Messages  will  be  processed  only  if  signed  by  a  person  with  appropriate  release  authority. 
The  higher  the  precedence,  the  less  the  writer-to-reader  elapsed  time  in  accordance  with  the 
requirement. 

Replacement  of  Equipment 

New  equipment  should  reduce  the  number  of  existing  equipments  as  well  as  per¬ 
sonnel  while  providing  faster  message  delivery.  The  amount  of  new  equipment  should  be 
kept  to  a  minimum. 

Logistic  Supportability 

The  logistic  supportability  is  the  ability  of  the  supply  system  to  furnish  spare  parts 
for  repair  and  maintenance  and  the  availability  of  test  equipment  and  properly  trained 
repair  and  maintenance  personnel  to  keep  the  message  generation  system  operating.  Mod¬ 
ularization  of  equipment  using  line  replaceable  items  and  modules  can  case  the  logistic 
supportability  problems.  These  problems  will  also  be  eased  if  new  systems  can  be  built 
that  require  simple  or  existing  test  equipment  for  repair  and  maintenance. 

Commonality  of  message  generation  system  equipment  with  other  systems  can 
reduce  hardware  and  software  development  costs  and  help  keep  the  logistics  supportability 
requirements  low.  An  example  would  be  the  use  of  standard  peripherals  and  computers 
that  will  allow  common  hardware  and  software  to  be  used  in  different  systems. 

Personnel 

The  number  and  skill  level  of  operators  required  to  operate  message  generation 
equipment  would  vary  depending  on  the  type  of  media  and  equipment.  The  average  time 
spent  by  the  operator  for  each  message  entered  would  indicate  which  media  and  equipment 
can  reduce  the  personnel  requirements. 

MILITARY  SPECIFICATION  AVAILABILITY 

The  following  military  standards  and  specifications  should  be  considered  for  appli¬ 
cation  to  message  entry  devices: 

•  MIL-STD-167,  Mechanical  Vibrations  of  Shipboard  Equipment.  The  Type  1 
environment  vibration  would  apply.  An  exploratory  vibration  test  should  be 
performed  on  each  candidate  for  message  entry  device  (ME:D). 

•  MIL-S-90I,  Shock  Tests,  H.  I.  (High  Impact)  Shipboard  Machinery  Equipment 
and  Systems,  Requirements  for  (NAVY).  The  MEDs  would  probably  be  of  a 


92 


tirade  B.  Class  i>  type.  A  Grade  B  type  is  “not  required  tor  the  safety  or 
continued  combat  capability  of  a  ship."  The  "Class  11  equipment  .  .  .  will 
perform  its  specified  functions,  under  the  HI  shock,  with  the  use  of  resilient 
mounting  which  are  allowed  or  required 

•  MIL-F.-l  6400.  Electronic  Equipment.  Naval  Ship  and  Shore.  General  specification 

•  MIL-STD-810.  Environmental  Test  Methods 

•  M1L-STD-1 397,  Input/Output  Interfaces,  Standard  Digital  Data.  Navy  Systems 

•  MIL-STD-1472,  Human  Engineering  Design  Criteria  for  Military  Systems  Equip¬ 
ment  and  Facilities 

•  MIL-STD-1671 ,  Mechanical  Vibrations  of  Shipboard  Equipment  (Type  I 
Environmental  and  Type  II  Internally  Excited) 

•  MIL-STD-188,  Military  Communication  System  Technical  Standards 

•  MIL-STD-454,  Standard  General  Requirements  for  Electronic  Equipment 

•  MIL-STD-461,  Electromagnetic  Interference  Characteristics.  Requirements  for 
Equipment 

•  MIL-STD-46855.  Human  Engineering  Requirements  for  Military  Systems. 
Equipment  and  Facilities 

•  NACSEM  5  100  (CONFIDENTIAL),  Compromising  Emanations  Laboratory  Test 
Standard  Electromagnetics 

PHYSICAL  CHARACTERISTICS 

The  primary  physical  characteristics  for  MEDs  are  size  and  weight.  The  maximum 
permissible  volume  and  weight  should  be  determined  or  design  objectives  established  consis¬ 
tent  with  performance  and  capability.  Needed  are: 

•  Size  and  weight  of  available  units 

•  Design  objectives  for  development 

•  Estimates  of  size  and  weight  for  production  models 

POWER  CONSUMPTION 

The  power  consumption  of  present  equipments  should  be  noted  and  the  power  for 
developed  equipments  estimated.  A  reasonable  standard  consistent  with  performance  would 
be  helpful  in  the  evaluation  of  candidate  MEDs.  A  comparison  of  available  MEDs  within 
each  type  would  show  which  unit  uses  the  least  power  and  has  the  lowest  volt  ampere 
requirements. 
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OPTICAL  CHARACTER  READER  (OCR) 

FOR  THE 

AUTOMATED  MESSAGE  ENTRY  SYSTEM  (AMES) 


The  AMES  project  at  NOSC'  lias  resulted  in  an  advanced  development  model  of  an 
automated  message  preparation  system  using  an  OCR  tor  message  entry.  AMI  S  is  equival¬ 
ent  to  a  Level  II  system  as  described  in  this  study  report.  AMES  has  been  developed  tor  the 
USV1C  for  use  in  a  tactical  environment.  The  USMC  has  completed  an  OPHVAL.  OE  AMI'S 
ADM  and  has  entered  into  an  acquisition  program  to  procure  25  production  versions  with  a 
First  Article  in  January  1981.  The  Army  has  also  opted  to  buy  AMES  in  as  yet  an  unspeci¬ 
fied  quantity.  An  AMES  consists  of  optical  character  reader,  system  controller,  magnetic 
tape  cartridge  unit,  paper  tape  reader/punch,  high  speed  printer  and  a  keyboard  video 
display  terminal  in  an  S-280  hut  and  is  projected  to  cost  S210K  per  unit  in  production. 

The  OCR  in  the  AMES  ADM  and  AMES  feasibility  model  has  been  a  commercial 
version.  Control  Data  Corporation  92650  (presently  sold  as  a  Scan  Data  Corporation  1  150). 
During  the  course  of  system  development  and  testing  (three  years).  NOSC  has  logged  a  total 
of  5100  hours  of  usage  on  two  machines.  During  this  period  the  OCR(s)  experienced  eight 
failures.  The  details  are  presented  in  enclosure  ( I )  to  this  Attachment  A. 

Exhibits  1  through  16  provide  examples  of  messages  accepted  by  the  AMES. 
Particular  attention  is  called  to  the  fact  that  the  AMES  OCR  does  not  require  letter  perfect 
copy  and  is,  in  fact,  able  to  read  misaligned  characters,  skewed  lines,  violated  margins, 
stained  and  wrinkled  copies,  improper  spacings,  smudged  characters,  degraded  print,  etc. 
The  AMES  system  also  permits  character,  word  and  line  delete  as  well  as  line(s)  insert  by 
the  use  of  correction  pages. 

The  input  is  prepared  on  red  DD-173  forms  with  electric  typewriters  using  an 
OCR  A  font,  once  only  polyethylene  ribbon  and  10  character  pitch.  The  output  for  the 
exhibits  was  taken  from  the  line  printer  after  the  system  has  assigned  RIs  and  reformatted 
the  message  to  the  operator  selected  ACP  1 26  Mod.  ACP  1  27  or  J  ANAP  1 28  format. 

Table  AA1  provides  technical  specifications  on  the  CDC92650. 
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Table  A  A1  CDC  92650  Technical  specifications. 


Character  recognition  rate 

684  characters/second 

Page  throughput 

5  pages/minute 

Maximum  character  substitution  rate 
(ANSI  print  quality  range  x/  *  ^ 

I /1 00,000 

Maximum  character  reject  rate 
(ANSI  print  quality  range 

1/10.000 

Maximum  character  substitution  rate 
(ANSI  print  quality  range  Y)^ 

1/50.000 

Maximum  character  reject  rate 
(ANSI  print  quality  range 

1/5,000 

Maximum  line  skew  permitted^ 

±0. 1 3  inches 

Maximum  character  skew  permitted^ 

±2°  Angular  rotation 

Maximum  character  misalignment 
permitted^") 

±1/2  Character  height  vertically 

Minimum  adjacent  character  separation 
permitted^ 

0.014  inches 

Minimum  print  contrast  signal  permitted 

50% 

NOTES: 

1 .  Typical  reading  accuracy  is  an  order  of  magnitude  higher  than  those  specified. 

2.  Reading  tolerance  is  based  on  character  spacing  of  10  characters/inch  and  line 
spacing  of  3  lines/inch. 
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AMES  OCR  RELIABILITY  DATA 


During  development,  test  and  evaluation  of  the  AMI  S  fcasibiliH  i  todel  and  the 
AMES  advanced  development  model.  NOSC  obtained  the  following  rehab, !it\  data  on  the 
Control  Data  Corporation  92650  terminal  optical  character  reader  (TOCR  I 

I.  AMES  feasibility  model  (TOCR  S/'N  1  was  used;  this  unit  is  a  preproduction  model) 

A.  Two  months  at  NOSC  (9/75-10/75) 

1 .  Approximate  number  of  operating  hours  was  480 

2.  One  failure  occurred 

a.  Bad  comparator  PC  card 

b.  Corrective  maintenance  performed  by  NOSC  engineer 

B.  Three  months  at  First  Marine  Division.  Camp  Pendleton.  CA  (1  1/75-1  76)  for 
operational  testing;  in  a  garrison  environment 

1 .  Approximate  number  of  operating  hours  was  600 

2.  No  failures  occurred 

C.  Two  months  at  NOSC  (7/77-8/77) 

1 .  Approximate  number  of  operating  hours  was  1 00 

2.  One  failure  occurred 

a.  Bad  comparator  PC  card  (received  from  contractor  with  defect) 

b.  Corrective  maintenance  performed  by  NOSC  engineer 

D.  One  month  in  Germany  for  REFORGER  77  (9/77);  in  a  garrison  environment 

1 .  Approximate  number  of  operating  hours  was  340 

2.  No  failures  occurred;  however,  the  CDC  engineering  supporting  the  TOCR 
made  four  circuit  modifications 

a.  Two  modifications  were  required  to  compensate  for  heat  sensitive 
components;  these  heat  problems  have  been  corrected  in  the 
production  models  of  the  TOCR 

b.  The  other  two  modifications  should  have  been  made  six  months 
earlier,  but  factory  technicians  failed  to  do  so 

II.  AMES  advanced  development  mode!  (TOCR  S/N  146  was  used) 

A.  Twelve  months  at  NOSC  (4/77-3/78) 

1 .  Approximate  number  of  operating  hours  was  2U80 

2.  Four  failures  occurred: 

a.  Bad  display  generator  PC  card;  corrective  maintenance  done  by  CDC 
technician  (received  from  contractor  with  defect) 

Enclosure  1  to  Attachment  A 
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b.  Bad  power  supply  TRIAC;  corrective  maintenance  done  by  NOSC 
engineer 

c.  Bad  solid  state  array  used  in  the  optics:  corrective  maintenance  done 
by  CDC  engineer 

d.  Bad  encoder  PC  card;  corrective  maintenance  done  by  NOSC  engineer 

B.  One  month  at  First  Marine  Division.  Camp  Pendleton.  CA  (4/78)  for  opera¬ 
tional  testing;  in  a  garrison  environment 

1 .  Approximate  number  of  operating  hours  was  420 

2.  One  failure  occurred: 

a.  Bad  eject  stacker  motor  control  PC  card 

b.  Corrective  maintenance  done  by  NOSC  engineer 

C.  Three  weeks  at  Camp  Pendleton.  CA  (5/78)  for  transportability  testing;  tactical 
environment;  NOSC  installed  shock  mounts  on  the  TOCR  and  added  mechan¬ 
ical  stiffeners  such  as  card  retainers,  cable  connector  retainers  and  panel  latches 

1 .  Approximate  number  of  operating  hours  was  100 

2.  No  failures  occurred 

Not  included  in  the  above  information  are  the  following  two  problems  which  were 
investigated  by  the  CDC  engineer 

1 .  Timing  problem  (actually  a  design  error)  on  the  format  controller  PC  card: 
a  circuit  modification  was  made  by  the  CDC  engineer  as  a  temporary 
solution  to  the  problem 

2.  Fault  detect  logic  card  falsely  indicated  an  error  in  the  optic  alignment; 
the  CDC  engineer  determined  the  optics  were  in  perfect  alignment,  but 
could  not  solve  the  problem;  this  does  not  in  anyway  affect  the  TOCR's 
reading  abilities 

D.  Three  months  (6/78-8/78)  at  various  locations  (NOSC,  East  Coast,  Germany) 
for  the  purpose  of  demonstrations  (AFCEA,  USAREUR) 

1 .  Approximate  number  of  operating  hours  was  480 

2.  No  failures  occurred 

E.  One  month  in  Germany  for  REFORGER  78  (9/78);  in  a  garrison  environment 

1 .  Approximate  number  of  operating  hours  was  340 

2.  One  failure  occurred 

a.  Bad  fault  detect  logic  PC  card 

b.  Corrective  maintenance  performed  by  CDC  technician 
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F.  Two  months  (10/78-1 1/78)  on  East  Coast  for  demonstrations  at  various 
locations 

1 .  Approximate  number  of  operating  hours  was  1 60 

2.  No  failures  occurred 

Approximate  total  operating  hours  as  of  12/18/78  is  5,100. 

Total  number  of  failures  as  of  1 2/18/78  was  eight. 
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|  SECURITY  CLASSIFICATION 


JOINT  MESSAGEFORM 


OAA'TKA  om  MtccocNct  LMF  CLASS  Cic  TOR  MtSSACt  CENTtn/COMMUNiCATiONS  CCNTCO  0'<-» 

_  »«Lt  ASIA  TlM«  act  info  date  ~t7mc  Imontn*-  ,r 

t^nal  lbarmsl  rrI  rr!  at  luuuul  zyuuI . . .1. . . _ZH _ .L_. 

OOKj  MESSAGE  MANOL'NG  instructions 


FROM:  CG  FIRST  MARDIV 

to.  CG  MCDEC  QUANTICO  VA 
CMC  WASHINGTON  DC 

UNCLAS  //NSS7bfl// 

THE  AUTOflATED  (1ESSAGE  ENTRY  SYSTEM  CAf1ES>  IS  DESIGNED  TO  PROVIDE 

Al'TOHATED  MESSAGE  PREPARATION  SUPPORT  TO  FACILITATE  OUTGOING  MESSAGE 

PROCESSING  FOR  COMMAND  AND  CONTROL  COMMUNICATIONS-  AMES  WILL  REDUCE 

■OPERATOR  WORK  LOADS  AND  PROVIDE  A  MORE  EFFICIENT-,  RELIABLE-,  AND 

RAPID  OUTGOING  MESSAGE  PROCESSING  CAPABILITY.  AMES  ACCEPTS  OUTGOING 

MESSAGES  ENTERED  IN  DD-173  FORMAT,  VALIDATES  SELECTED  ELEMENTS  OF 

THE  MESSAGE,  ASSIGN**  ROUTING  INDICATORS,  FORMATS  THE  MESSAGE  FOR 

TRANSMISSION,  AND  TRABNSMITS  THE  MESSAGE  TO  AUTODIN  VIA  AN  INTERFACE! 

AN/TYC-SA  TERMINAL  DEVICE  AND/OR  TO  A  PAPER  TAPE  UNIT  FOR  MANUAL 

PROCESSING  ON  OTHER  CIRCUITS-  THE  SYSTEM  ALSO  MAINTAINS  FILES  AND 

LOGS  OF  OUTGOING  MESSAGES  PROCESSED  VIA  THE  SYSTEM  FOR  MESSAGE 

b  ACCOUNTABILITY  AND/OR  SUBSEQUENT  RETRIEVAL-  AMES  USES  STATE-OF- THE- 
S 

1  ART  OPTICAL  CHARACTER  READER  <OCR>  AND  MICRO-PROCESSOR  TECHNOLOGY 
3 

5  TO  VISUALLY  READ  TYPED  DD-173  MESSAGE  FORMS  AND  CONVERT  THE  CHARAC- 
1 

0  TERS  INTO  COMPUTER  ACCEPTABLE  DIGITAL  FORMAT-  AMES  IS  INTENDED  FOR 


ORAFTER  TVPEO  NAME.  TlTLf.  OFFICE  SYMBOL.  PHONE  *  DATE  I  SPECIAL  INSTRUCTIONS 


type o  name,  title,  office  symbol  ano  phone 


Tsecurit Y  CLASSIFICATION 


lOATE  TIME  croup 


DD<  ,rM„  173  ,OCR> 


S/N  0102  IF. 001- *000 


*«•  “’Exhibit  1 
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V 


ratuzyuw  ruwjdfn330i  i6«aeufc-uuuu — rueacmc  ruebjma, 

ZNR  UUUUU 

R  1 10846Z  JuN  78 

FM  CG  FIRST  maRDIV 

TO  RUE8JMA/CG  MCDEC  OUANTICO  VA 

RUEACMC/C«C  WASHINGTON  OC 

BT 

UNCLAS  //N557fc8// 

THE  AUTOMATED  MESSAGE  ENTRY  SYSTEM  (AMES)  IS  DESIGNED  TO  PROVIDE 
AUTOMATED  MESSAGE  PREPARATION  SUPPORT  TO  FACILITATE  OUTGOING  MESSAGE 
PROCESSING  FOR  COMMAND  AND  CONTROL  COMMUNICATIONS.  AMES  WILL  REDUCE 
OPERATOR  «ORK  LOADS  AND  PROVIDE  A  MORE  EFFICIENT,  RELIABLE,  AND 

rapiq  outgoing  message  processing  capability,  ames  accepts  outgoing 

MESSAGES  ENTEREO  IN  OD-173  FORMAT,  VALIDATES  SELECTED  ELEMENTS  OF 
THE  MESSAGE,  ASSIGNS  ROUTING  INDICATORS,  FORMATS  THE  MESSAGE  FOR 
TRANSMISSION,  AND  TRANSMITS  THE  MESSAGE  TO  AUTODIN  VIA  AN  INTERFACED 
AN/TYC-5A  TERMINAL  DEVICE  AND/OR  TO  A  PAPER  TAPE  UNIT  FOP  MANJAL 
PROCESSING  ON  OTheb  CIRCUITS,  ThE  StSTEm  ALSO  maintains  FILES  AND 
LOGS  OF  OUTGOING  MESSAGES  PROCESSED  VIA  ThE  SrSTEM  FOR  MESSAGE 
ACCOUNTABILITY  and/or  SUBSEQUENT  RETRIEVAL.  AMES  USES  S T A T E -OF-T HE¬ 
ART  OPTICAL  CHARACTER  READER  (OCR)  AND  MICRO-PROCESSOR  TECHNOLOGY 
TO  VISUALLY  READ  TYPEO  DD-173  MESSAGE  FORMS  AND  CONVERT  ThE  Charac- 


PAGE  2  RUwJOFNP0i51  UNCLAS 

TERS  INTO  COMPUTER  ACCEPTABLE  DIGITAL  FORMAT.  Am^s  IS  INTENDED  FOR 
TACTICAL  DEPLOYMENT  IN  A  STANDARD  SHELTER  CONFIGURATION. 

BT 

*030) 


NNV. 


Exhibit  1 


102 


JO  NT  MESSAGEFORM 


SECURITY  CLASSIFICATION 


■NCI  LMF  CLASS  CIC  FOR  MESSAGE  Cl  NTC COMMUNICATIONS  CENTER  Only 

iNFQ  t  PATE  -~t7m£  "ImOVt'h'  Vr" 


MESSAGE  HANDLING  INSTRUCTIONS 


mo-CG  FIRST  MARDIV 
to:  ZEN/FIRST  mardiv 
j  NAVOCEANSYSCEN  SAN  DIEGO  CA 

ZEN/C6  RCB  CAMP  PENDLETON  CA 
L3RD  RAW  NORTON  AFIB  CA 
XMT  SECOND  BN  SCNCNTN  OAR 

THIRD  bn  seventh  mar 

INCLAS  E  F  T  0  «//NDaOOO// 

IESSAGES  TYPED  ON  DD-173  MESSAGE  FORMS  FOR  PROCESSING  BY  THE  AMES 
10  NOT  HAVE  TO  BE  TREATED  UITH  TENDER  LOVING  CARE-  IT  IS  HELL  KNOUN 
'HAT  UHEN  MESSAGES  ARE  BEING  STAFFED  THEY  DO  GET  HANDLED  A  LOT  AND  >1 
AN  GET  DIRTY,  SMUDGED,  OR  EVEN  STAINED  UITH  COFFEE  AS  THIS  ONE  DID- 


drafter  typed  name,  title,  office  symbol,  phone  s  date  )  special  instructions 


m  TYPED  NAME.  TITLE.  OFFICE  SYMBOL  ANO  PHONE 

i 

“  ftlONATURE 

I 


D  ,r»  1 73  ,OCR> 


[SECURITY  CLASSIFICATION 


(DATE  TIME  CROUP 


S/N  OlOl-lF-OOt  -6000 


*«»o>  mi- wa *it Exhibit  2 


RATEZYUw  RUwJOFNO006  1  6R0850-EEEE — RUAABBC  RUaDSAA, 

ZNY  EEEEE 
R  130851Z  JUN  78 
F M  CG  FIRST  MARDIV 
TO  ZEN/FIRST  MARDIV 

RUwDSAA/NAvoCEANSYSCEN  SAN  DIEGO  CA 
INFO  ZEN/CG  MC8  CAMP  PENDLETON  CA 
RUAAB8C/63RD  MAw  NORTON  AF8  CA 
XMT  SECOND  BN  SEVENTH  MAR 
THIRD  BN  SEVENTH  MAR 
8T 

UNCLAS  £  F  T  0  //N32000// 

MESSAGES  TYPED  ON  00-173  MESSAGE  FQRvS  FOR  PROCESSING  BY  TME  ames 
DO  NOT  HAVE  TO  BE  TREATED  «ITh  TENDER  LOVING  CARE.  IT  IS  v.ELL  KNOWN 
THAT  WHEN  MESSAGES  ARE  BEING  STAFFED  THEY  DO  GET  HANDLED  a  LOT  AnD 
CAN  GET  OIRTY,  SMUDGED,  OR  EVEN  STAINED  MTh  COFFEE  AS  This  OvE  DID. 
BT 

•  0006 


NNNN 
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RATUZYUA  RUaJDFNu3B1  1 6R06UR-UUUU — RuEACRC  RJE8JMA, 

ZNR  UUUUU 
R  0R18J0Z  JUN  78 
Fv  C G  FIRST  MAROIV 
TO  RUEACMC/CMC  rtASnlMGTON  DC 
INFO  RUE9JMA/CG  MCDEC  DuANTICO  VA 
8T 

UNCLAS  //N7788R// 

ONE  ADVANTAGE  OF  OCR  PROCESSING  IS  THAT  TYPING  ERRORS  ARC 

EASILY  CORRECTED  A I T  M  Tm£  AID  OF  Th£  6L0S 

CHARACTER. 

8  T 

*«i21 


NNNN 
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RATUZYUn  RLW.JDCN0005  1  6u08<4R-UUUU — RUE9JMA. 

2  NR  UUUUU 

R  1308502  JUN  78 

F M  NAVQCEANSYSCEN  SAN  DIEGO  ca 

TO  CG  MCDEC  OUANTICO  VA 

8T 

UNCLA3  //N15U32// 

THE  OCR  CAN  READ  MISALIGNED  CHARACTERS. 

also  skewed  characters. 

9  T 

*0005 


NNNN 
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1 


09 


PATUZVUW  Ruts  JDFN1  221  16U0850-UUUU — RUEACMC. 

ZNR  UUUUU 

P  t  2 1 637Z  JUN  78 

PM  CG  FIRST  MARD I  V 

TO  CMC  WASHINGTON  DC 

BT 

UNCLAS  //N1 122«// 

THE  OCR  CAN  READ  SKEWED  LINES 
EITHER  TO  THE  LEFT  OR  RIGHT 
BT 

•  1223 


NNNN 


Exhibit  5 


110 


««  i  r  AST 


I  S£  Cu»'Tt  Cl 


JOINT  MESSAGEFORM 


)  Dat>M>  O*  :  *  O*  **  *  [  C  L  A  OS  '  C'C  I  FOR  Mf  iri*:t  Ct  N’l  u 

PAGC  ,  ,  1  _  -  .1 _ 

'  *f  •  1  -*  -.1  r. 


oir  oi  ltamoD  sk.RS— at!  uuuli  zyuw 


I  t  r 

1 1 1 1 1  1 1 1  yumi  i 


Ml  *»■.  a  JL  M  ’.G  I 


om  CG  FIRST  MARDIV 
to  NAVOCEANSYSCEN  SAN  BIEGO  CA 


UNCLAS  //NOPODO// 

THIS  MESSAGE  DEMONSTRATES  THAT  EVEN  THOUGH  A  MESSAGE 
TO  THE  RIGHT  IN  THE  TYPEWRITER  THE  OPTICAL  CHARACTER 
PICK  UP  THE  CHARACTERS  AND  PROCESS  THE  MESSAGE- 
NNNN 


IS  ALIGNED  TO 
READER  IS  ABLE 


f  A  ; 
TO 


5 

M 

3 

3 

L 


DiST 


R 


DHAFTER  TYPED  NAME  TiTlE  OFFICE  SyMBDl  PhONE  •  DATE  | 


J~ Typed  Name  Title  OFFICE  Symbol  ANT)  PMOM 

I _ 

t  Signature 


DD 


FORM 

«  iUE  73 


173  lOCR' 


5/N  0107  IF  00!  6000 


po  i8’6-?06  6i«  Exhibit  6 


RATuZYUh  RU*JDFN0007  1  6« 0 85 0-UUUU — RUwDSAA. 

ZNR  UUUUU 
R  130850Z  JON  78 
F M  CG  FIRST  MAROIV 
TO  NAvOCEANSYSCEN  SAN  DIEGO  CA 
8T 

UNCLAS  //N02000// 

This  MESSAGE  DEMONSTRATES  THAT  EVEN  ThOUGh  A  MESSAGE  IS  ALIGNED  TO  FAS 
TO  THE  RIGHT  IN  ThE  TYPEWRITER  The  OPTICAL  Character  READER  IS  a9lE  TO 

picr  up  the  characters  and  process  the  message, 

BT 

•  0007 


NNNN 
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□  H  ru  UJ  X  IT  IT 


JOINT  MESSAGEFORM 


i  CLASS  J  c  '  C  !  ro»  V[r.'.ir,r  CENT  to 


1  "01 _iL3133k  RR  RR  -AT  UUUU 


^YUL!  ’ 


ME  A  jL  m  a-.; 


n*oM  C G  HCDEC  (3UANTIC0  VA 
toCG  FIRST  T1ARDI V 

LNCLAS  //N02QDQ// 

THIS  MESSAGE  DEMONSTRATES  THAT  EVEN  THOUGH  THE  MESSAGE  IS  NOT  ALIGNED 
CORRECTLY  IN  THE  TYPEWRITER  •.  THE  OCR  CAN  STILL  PICK  UP  THE  CHARACTERS 
THAT  ARE  TYPED  TO  FAR  TO  THE  LEFT. 

A  NNN 


DRAFTER  TYPED  NAME  TiTlE  OFFICE  SYMBOL.  PHONE  A  DATE  I  SPEC'Al  INSTRUCT. QNi 


typed  name  title  of  f  ice  Symbol  and  Phone 


:  signature 


DD  ,rM„  173  lOCR' 


]  SECURlT  Y  CLASS-F  CAT 


S/N  0103  If  001  6000 


. .  Exhibit  7 


3 


RATUZYUw  RUW JDFN0008  1 6A085 t-UUUU — . 

ZNR  UUUUU 

R  1 3085 JZ  JUN  78 

FM  CG  MCOEC  OUANTICO  VA 

TO  CG  FIRST  MAROIV 

BT 

unclas  //Nezeee// 

This  message  demonstrates  that  even  though  the  message  is  not  aligned 
CORRECTLY  in  the  typewriter,  the  OCR  CAN  STILL  PICK  up  the  characters 
that  are  typed  to  far  to  the  left, 

BT 

•  0008 


NNNN 
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□  t-*  r\j  uj  x-  cn  tr 


.  'at  .  ..P 


JOINTT  MESSAGE F OHM 


bl  C‘01  Ilb31425  RR  RR  AT  UUUU  'ZYUL! 


>  .1  COMMON. CATIONS  C£NTE  «  ON 

sate  ~T.Mi.~V:  •.•••' 


r~ 


f«o-  CG  FIRST  MARDIV 
T°  CG  MCDEC  (3UANTIC0  V A 

JNCLAS  //NOeOOO// 

■HIS  MESSAGE  DILL  BE  USED  1T0  DEMONSTRATE  THAT  EVEN  THOUGH  A  MESSAGE 
:S  NOT  DOUBLED  SPACED  AS  IS  IT  SUPPOSE  TO  BE,  THE  OPTICAL  CHARACTER 
CHARACTER  READMER  IS  STILL  ABLE  TO  READ  IT- 

THE  REST  OF  THE  MESSAGE  IS  MEANINGLESS  EXCEPT  THAT  IT  SHOWS  THE 
VARIATIONS  IN  SPACING  BETWEEN  LINES- 

iYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 

tYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
iYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
iYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
tYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
iYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
iYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
JYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
iYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
JYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 
1YRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY  NNNN 


DRAF  TEH  TYPED  NAME.  TITLE.  O-  F  ICE  SYMBOL  PHONE  A  DATE  i  SPECiAl  INSTRUCTIONS 


T  T  PE  O  NAME.  Title.  OFFICE  SYMBOL  and  phone 

S  iG  N  A  T  U 


SECURITY  ClASSiF -CATION 


]date  TIME  GROUP 


DD  ,rJSrn  173  c 


5/  N  010?  If  001  6000 


O  4FO  J06 


Exhibit  8 
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RATUZYUW  RUw JOF  N0009  16R0851-UUUU — RUEBJMA. 

ZNR  UUUUU 
R  13085AZ  JUN  78 
FM  CG  FIRST  MaRDIV 
TO  CG  MCDEC  QUANTICO  VA 
BT 

UNCLAS  //N02000// 

TMI3  MESSAGE  WILL  BE  USED  TO  DEMONSTRATE  THAT  EVEN  THOUGH  A  MESSAGE 
IS  NOT  DOUBLED  SPACED  AS  IS  IT  SUPPOSE  TO  BE/  THE  OPTICAL  CHARACTER 
CHARACTER  READER  IS  STILL  ABLE  TO  read  IT. 

THE  REST  OF  THE  message  IS  MEANINGLESS  EXCEPT  THAT  IT  ShOwS  ThE 
VARIATIONS  IN  SPACING  BETWEEN  LINES. 

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRyR‘'RYRYRYRYRyRYH 

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRyRyRYRyRYR 

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYftYRYRYRYRYRYRYRYRYRYRYRYRrRYRYRYR 

RYRYRYRYRYRYRYRYRYPYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 

RYRYRYRYRYRYRYSYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 

RYRYRYRYRYRYRYRYfiYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYPYRYRYRYRYRYRYRYRYRYRYR 

RYRYRYRYRYRYRyRYRYRYRYRYRYRYRYRYRYRYkYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 

ryryryryryryryryryryryryryryryryryryryryryryryryryryryryryryryryryryr 

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYR 


PAGE  2  RUw JDFN0U09  UNCLAS 

RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY 

BT 

#0009 


NNNN 
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JOINT  MESSAGEFORM 


SiCuHilr  CL»Sii'  C*1C’. 


r  O'*  „E  SS»C.F  CCNTt»  CO«  ^ CATIONS  C£  ».T£  a 


bi  “oi  Xt3ia40  .PP  PP  •  AT  EEEE  'ZYUU 


SSAOt  NANO. 


™«  CG  FIRST  MAR  DIV 
roCG  fmf  pac 
CG  FMF  LANT 

INFO  cnc  WASHINGTON  D-C- 

CG  MCDEC  flUANTICO  VA- 
b3RD  MALI  NORTON  A-F-B-  CA.//C0DE  33H4// 

jnclas  e  f  t  o  //Naaass// 

‘HIS  MESSAGE  IS  USED  TO  DEnONSTRATE  THAT  ROUTING  INDICATOR  {RII 
ISSIGNMENTS  CAN  BE  HADE  EVEN  IF  THE  PLA’S  DO  NOT  LINE  UP  {AT  TAB  STOP 
IBb-  NOTE  ALSO  THAT  ONLY  ALPHA  CHARACTERS  AND  NUMERICS  ARE  USED  TO 
’  IND  A  HATCH  IN  THE  PL1A/RI  FILE.  PUNCTUATION  AND  EXTRA  SPACES  IN 
‘LA'S  DILL  NOT  CAUSE  THE  PLA  TO  BE  REJECTED  OR  REQUIRE  OPERATOR 
:NTERVENTION  TO  1KEY  IN  A  RI.  ALSO,  INTER-OFFUCE  ROUTING  CAN  BE 
.ISTED  IMMEDIATELY  AFTER  THE  PLA.  DOUBLED  SLANT  SIGNS  ARE  USED- 


NNNN 


b 

S 

4 

3 

a 

i 

D 


DIST 


« 


OR*c  TIP  TYPED  NAME  TiTlE  OFfiCt  SYMBOL  PHONE  a  DATE  SPECIAL  INSTRUCTIONS 


m  typed  na-l  tii^e  office  symbol  anu  pmonl 

■*  IS'ONATijHi. 


T SCCURlT  Y  CLASSiF.CATlON 


j  DATE  TiML  i 


DD  ,r“,  173 


OCR/ 


$;  n  Oi02  if  001  6000 


«».■»  Exhibit 


PATEZYUw  RU«JOFN00H  16«095l-££EE — RUAABBC  RUE  A  CMC  RUEBJ-A  RuEuLFA 
RUHQhQA, 

ZNY  eeeee 
P  1309S2Z  JUN  78 
F M  CG  FIRST  MAR  DIV 
TO  RuhQuUA/CG  FMF  PAC 
RuEQLFA/CG  F^f  LAf.T 
INFO  RUEACMC/CMC  WASHINGTON  O.C. 

RUEBJMA/CG  mcoec  ouantico  va. 

RUAA8BC/63RD  maw  NORTON  A.F.B.  C A . //CODE  339U// 

BT 

UNCLAS  E  F  T  0  //N02255// 

This  message  IS  used  TO  DEMONSTRATE  That  ROUTING  INDICATOR  c R I  5 
ASSIGNMENTS  CAN  BE  MADE  EVEN  IF  ThE  PLA'S  DO  NOT  LINE  UP  (AT  T  A  9  STOP 
2b.  NOTE  ALSO  THAT  ONLY  ALPHA  CHARACTERS  AND  NUMERICS  ARE  USED  TO 
FIND  A  MATCH  IN  ThE  PLA/HI  FILE.  PUNCTUATION  AND  EXTRA  SPACES  IN 
PLA'S  WILL  NOT  CAUSE  ThE  PLA  TO  BE  REJECTED  OR  REQUIRE  OPERATOR 
INTERVENTION  TO  KEY  IN  A  RI,  ALSO,  INTER-OFFICE  ROUTING  CAN  BE 
LISTED  IMMEDIATELY  AFTER  THE  PLA.  DOUBLED  SLANT  SIGNS  ARE  USED. 

BT 

•  001  1 


NNNN 


Exhibit  9 


1 18 


I 

I 


F.OM  CG  FIRST  flARDIV 

infi*  mcas  run*  az 

cnc  WASHINGTON  DC 
GC  H9CCP  tft)INT AK6--VG 
CG  fICDEC  flUANTICO  VA 

JNCL AS  //N11BB1// 

THE  TYPIST  ALSO  HAS  THE  CAPABILITY  TO  DELETE  AN  ENTIRE  LINE  BY  USING 
TWENTY  OR  (10RE  LONG  DASHES.  THESE  ARE  TYPED  OVER  THE  CHARACTERS  AS 
SHOWN  BELOW: 

.INC  5  OF  THE- -  T  HE  S  WILL  BE  DELETED  CENTS  I  flADF  SO  ftA  NY  fllSTEAKSSS- 


[THIS  LINE  WILL  BE  COPIED-  NNNN 


JOINT  MESSAGEFOflM 


pi  rim 


OAArrKV  ©■ 


i.Lnm.u 


MfCIMNCt 


£R. 


££. 


_AI_ 


SCCU  RlT  Y  CLASSIFICATION 


iiuuu-l  ZYuml  ma 


FOR  MESSAGE  CtNTtR/COMMUNlCATlONS  CENTER  ON^V 


PATE  Time  ’VQnTm  ID 


MESSAGE  HANDLING  INSTRUCTIONS 


jm&usz-iutt .  r&_ 


DRAFTER  TYPEO  NAME.  TITLE.  OFFICE  SYMBOL.  RHONE  •  DATE  SPECIAL  INSTRUCTIONS 


TYPED  NAME.  TITLE.  OFFICE  SYMBOL  AND  PHONE 


SECURITY  CLASSIFICATION 


DATE  TIME  GROUP 


DD  173 


(OCR) 


S/N  0)07  -1*  -001  -6000 


H  •«>:  197*-  JO*  61 


Exhibit  1C 


9 


PATuZYUw  HU*. J0FN8989  16R08U9-UUUU — RuEAC*C  R  UE  b J  M  A  RunJhRA, 

ZNR  UUUUU 

P  3918452  JUN  78 

PM  CG  FIRST  MARDIV 

INFO  Ru-vjMHA/MCAS  YUMA  AZ 

RUEACMC/CMC  WASHINGTON  DC 

RuEbJMA/CG  ■'  C  0  E  C  QuANTICQ  v  A 

BT 

UNCLAS  //Ml  1221// 

THE  TYPIST  ALSO  HAS  the  CAPABILITY  TO  DELETE  AN  ENTIRE  LINE  BY  USING 
TWENTY  OR  MORE  LONG  OAShES.  TmESE  are  TYPED  OVER  THE  CHARACTERS  AS 
SHOwN  BELOw; 

this  line  will  be  copied, 

BT 

*8989 
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rnajHQ 


m  ru  ^  o 


OATUZYUw  RUwJ0FN22J«  16R09R9-UUUU — RUEBJMA. 

ZNR  UUUUU 

0  R  091 902Z  JUN  76 
F M  NAV0CEANSY3CEN  SAM  01EG0  CA 
TO  RUWJDFN/CG  FIRST  MARDIV 

Info  ruebjma/cg  mcoec  quanticq  va 

BT 

UNCLAS  //N 1 1 22 1 // 

This  IS  A  TEST  MESSAGE  TO  DEMONSTRATE  AUTOMATIC  EDITING  OF  TYPED 
DO-173  MESSAGE  FORMS.  USING  THIS  METHOD  THE  ORIGINATOR  CAN  EDIT  A 
MESSAGE  HIT hOUT  HAVING  THE  ENTIRE  MESSAGE  RETYPED.  ALSO,  THE  RELEAS¬ 
ING  AUTHORITY  IS  ASSURED  THAT  THE  MESSAGE  HILL  BE  TRANSMITTED 
EXACTLY  AS  TYPED. 

THE  REST  OF  THIS  PAGE  hILL  BE  MEANINGLESS. 

ASOF  A  3DF  ASOF  ASDF  ASDF 
ABC  ABC  DEF  OEF  GHI  GHI 
Ry  ry  ry  ry  ry  ry  ry  ry 

ABCDEFGHIJKLMNOPQRSTUVHXYZ 12 JR567B90 

AAA  BBH  CCC  ODD  EEE  FFF  GGG  HHH  III  JJJ  KKK  LLL  MMM  NNN  OOO  PPP  QQQ 
RRR  333  TTT  UUU  VVV  H««  XXX  YYT  ZZZ 

123«56789098765U321 

ABCDEFGHIJKLMNOPQRSTUVHXYZ 


PAGE  2  RUhJDFN223u  UNCLAS 

123«56789098765«321 

ABCDEFGHIJKLMNOPQRSTUVHXYZ 

THIS  PAGE  WILL  BE  MEANINGLESS  ALSO. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

BB8B88SBBB8BBBB088B8BB88BB8B88BB8BB8 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 

DDDODODDDDDDDDDDOOOODDDODDDDOODODODD 

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE 

ffffffffffffffffffffffffffffffffffff 

GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG 

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ 

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 

llllllllllllllllllllllllllllllllllll 

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm 

BT 


pi  ..as 

BOO" 


'»«  CG  FIRST  MARDIV 
TO  CG  FflFPAC 

JNCLAS  //ND2QDQ// 

THIS  MESSAGE  HILL  BE  USED  TO  DEMONSTRATE  THAT  LINE!  DELETES  AND 
DITING  OF  MESSAGES  CAN  BE  DONE  FREE  HAND- 

MITTED  FROM  THE  TEXT  OF  THIS  MESSAGE- 
ITHIS  LINE  MILL  ALSO  BE  LEFT  OUT  OF  THE  TEXT  OF  THIS  MESSAGE- 


JOINT  MESSAGEFORM 


WWflDCNCl  LMF 


RR. 


RR- 


n  cTc 


SECUB'TY  CLASSIFICATION 


FOB  MESSAGE  CINIER'COMMUNIC  ATiqnS  CENU"  ONl 


XX - WJUli  -TiUU  '  - 

MESSAGE  HAr.UuNi  INST 


rn 


THE  REMAINDER  OF  THE  TEXT  ON  THIS  PAGE  HILL  BE  MEANINGLESS- 
IYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY 
IBABABABABABABABA-A8ABABABABA8ABAB 
5YRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY 
IBCD  ABCD  ABCD  ABCD  ABCD  ABCD  ABCD 

:FGH  EFGH  EFGH  EFGH  EFGH  EFGH  EFGH 

[JKL  IJKL  IJKL  IJKL  IJKL  IJKL  IJKL 

INOP  MNOP  MNOP  MNOP  MNOP  MNOP  MNOP 

1RST  GRST  flRST  flRST  flRST  flRST  flRST 

JVUX  UVUX  UVUX  UVUX  UVUX  UVUX  UVUX 

\l  YZ  YZ  YZ  YZ  YZ  YZ  YZ  Y Z  YZ  UVUX 


NNNN 


DRAFTER  TYPED  NAME.  TITLE.  OFFICE  SYMBOL.  PHONE  ft  OATE  I  SPECIAL  INSTRUCTIONS 


TYPED  NAME  TITLE.  OFFICE  SYMBOL  AND  PHONE 


SECURITY  CLASSIFICATION 


DATE  TIME  GROUP 


DD  1 73  ,OCF> 


S/N  0^0?  IF  001  ftOOO 
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k-»  ru  u»  -c  in  ir 


FMCIOCNCl 

LMF  I  CLASS 

C  ic 

FOR  MESSAGE  CENTER/COMmuNiCaTiOnS  CEn*E«  Only 

*CT  -INFO 

j 

T  A 

hi  °rn p  Imnnn 

_ 1 _ 

| 

r 

’HIS  PARAGRAPH  WIM*  BE  PLACED  IN  THE  MESSAGE  WHERE  THE  EDITING  TOOK 

'■LACE  •  to 

'HIS  SENTENCE  WILL  ALSO  BE  ADDED. 


JOINT  MESSAGEFORM 


SCCUR'TY  ClASS'F  It  at  'ON 


MESSAGE  HANDLING  INSTRUCTIONS 


DRAFTER  TYPED  NAME.  TITLE.  OFFICE  SYMBOL.  PHONE  •  DATE  SPECIAL  INSTRUCTIONS 


TYPED  NAME.  TITLE  OFFICE  SYMBOL  ANO  PHONE 


SECURITY  CLASSIFICATION  I  DATE  TIME  GROUP 


DD  ,r“,  173 


(OCR) 


S/N  0102  IF  . 001  6000 


26 


I 


RATuZYUw  RUwJDFN0010  1  6R085  1  -UUUU —  RuhQhGA. 

ZNR  UUUUU 
R  130855Z  JuN  78 
FM  CG  FIRST  maROIv 
TO  CG  F  MF  P  A  C 
BT 

UNCLAS  //N 02000// 

This  MESSAGE  «ul  BE  USED  TO  DEMONSTRATE  That  line  deletes  and 
EDITING  OF  MESSAGES  CAN  BE  DONE  FREE  HAND. 

This  paragraph  wIlL  BE  PLACEO  in  THE  MESSAGE  WHERE  the  EDITING  TOOK 
PLACE. 

this  sentence  will  also  be  aoded. 

The  remainder  of  the  text  On  THIS  PAGE  wILL  BE  MEANINGLESS, 
RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY 
ABABABABABABABABA-ABABABABASABABAB 
RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRY 


ABCO 

ABCO 

APCD 

ABCO 

A8CD 

ABCO 

ABCD 

E  F  G  h 

efgh 

EFGh 

EFGH 

EFGH 

EFGH 

EFGh 

IJKL 

I  JKL 

ijkl 

IJKL 

IJKL 

IJKL 

IJKL 

mnOp 

MNiJP 

ML  op 

MNOP 

MNOP 

MNOP 

MNOP 

GRST 

flRST 

QRST 

QRST 

QRST 

QRST 

GRST 

UVWX 

UVwX 

UVWX 

UVwX 

UVWX 

UVwX 

uvwx 

PAGE  2  RUWJDFN0010  UNCLAS 

Y z  YZ  Y z  Y Z  Y Z  YZ  YZ  YZ  YZ  YZ  UVWX 

BT 

*0010 
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I 

I 

I 

I 
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JOINT  MESSAGEFORM 


.  ( -.’i  i 


01  oil  ltOlOOH-  ad-RRL-JLT— iUUUU  ZYLIli 

It.  MliSAjL  «*  ..  _ 


<-»o~  CC  FIRST  flARDI V 
to  CC  FMFLANT 
INFO  CdC  WASHINGTON  DC 
UNCLAS  //NBBSbB// 

THE  DD-173  HEADER  LINE  CONTAINS  AN  INVALID  ACTION  PRECEDENCE- 
HEADER  ERRORS  ARE  CORRECTED  BY  THE  OPERATOR  VIA  THE  KEYBOARD 
DISPLAY  TERHINAL • 

NNNN 


D«Af  TLR  TTPLD  NAME.  TITLE.  OFF  ICE  SYMBOL.  PHONE  A  DATE  I  SPECIAL  INsTHu.'  T  lONS 


c  |  TYPED  NAME.  TITLE  OFFICE  SYMBOL  AND  PHONE 

5  [ 

“  "SIGNATUNL 


SELUKilY  CLASS..*  iCATiuN 


DAT  T  ■  A1 1  &  n 


DD  173  <OCR> 


S/WOfO?  IF-OOt  6000 


■6  7C»  t  *  Exhibit  13 
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OATUZYU.V  RUWJDFN0003  1 640847-UUUU — RUEACMC  RUEOLFA. 

ZNR  uuuuu 

0  R  130848Z  JUN  78 

FM  CG  FIRST  MARDIV 

TO  RUEOLFA/CG  FMFLANT 

INFO  RUEACMC/C"C  WASHINGTON  OC 

8T 

UNCLAS  //N22563// 

The  DD-173  HEAOEH  line  contains  an  invalid  action  precedence, 
HEADER  ERRORS  are  corrected  by  the  operator  via  THE  KEYBOARD 

OISPLAY  TERMINAL. 

BT 

*0003 
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JOINT  MESSAGEFORM 


HI  -,  01 


•  f  L*  *H»  T.x* 


aknuuk 


MICtDtXI 

~*CT~RnfO 


~T  I N 

■£1J 


££l-££. 


SECURITY  CLASSIFICATION 


LMF 

CLASS 

C  1C 

|  FOR  MESSAGE  CENTER! COMMUNICATIONS  Cl 

.  AT 

UUUL1 

-ZXIiliL 

_ 

_H5i23k2- 

MESSAGE  HANDLING  INSTRUCTIONS 


& 


F»o-  CG  FIRST  MARDIV 
to  CfllO  SAN  DIEGO  CA 
INFO  CflC  WASHINGTON  DC 

CG  fICDEC  lJUANTICO  VA 
CONFIDENTIAL  //N13343// 

NO  CLASSIFIED  INFORMATION  IS  CONTAINED  IN  THIS  TEST  MESSAGE- 

THIS  MESSAGE  HAS  A  SECURITY  ^MISMATCH-  THE  TEXT  CLASSIFICATION  DOES 

NOT  AGREE  WITH  THE  DD-173  HEADER  LINE  ■>  SO  THE  MESSAGE  WILL  BE 

AUTOMATICALLY  ABORTED- 

NNNN 


DRAFTER  TYPED  NAME.  TITLE.  OFFICE  SYMBOL.  PHONE  ft  OATE  I  SPECIAL  INSTRUCTIONS 


typed  name,  title,  ofmce  symbol  and  phone 


signature 


SECURITY  CLASSIFICATION 


DATE  TIME  group 


DD  173 


{OCR) 


S/N  OtOJ-lF-OOl  6000 
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PATCZYu*  RUAJDFN4522  1640847-CCCC —  RuE*CMC  RuEBJMA  RUxDxaa, 

Zny  CCCCC 
P  0Rt73iZ  JuN  78 
ev  C  G  P  I  P  S  T  M  A  R  0  I  V 
TO  Pu*DxAA/C«IG  SAN  DIEGO  CA 
INFO  Ru£ACMC/CMC  *AS»tNGTON  DC 
RuEBJMA/CG  *C0EC  OUANTICO  VA 
8T 

CONFIDENTIAL  //N12343// 

so  classified  information  is  contained  in  t»-< i s  test  message. 
t«is  «essade  has  a  security  mismatch,  the  text  classification  does 
NOT  AGREE  MT«  The  DD-173  HEADER  LINE,  SO  ThE  “ESSAGE  «lLL  BE 

automatically  aborted. 

9  T 

««S22 


NNNN 
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JOINT  MESSAGEFORM 

”  .*  .  .  ’  '  ■ 

in  a;  iuuioss  pp  rr  -  at  uuuu  zyuu 

i  "*• .  ■ 

! 

r«o»  NAVOCEANSYSCEN  SAN  DIEGO  CA 
to  C G  FIRST  MARDIV 

CG  HC8  CA  HP  PENDLETON  CA 
INFO  CrtC  WASHINGTON  D-C- 

ZEN/CG  HCDEC  CJUANTICO  VA 
AFCE A  WASHINGTON  DC 
flARBKS  WASHINGTON  DC 
DA  WASHINGTON  DC 

JNCLAS//NBB113// 

:F  A  PLA  IS  NOT  CONTAINED  IN  THE  PLA/RI  FILE-,  THE  OPERATOR  IS  ASKED 

‘0  SUPPLY  A  ROUTING  INDICATOR  AND  ASSOCIATED  CLASSIFICATION 

IHARACTER  t  USE  THE  INTERCEPT  RI,  OR  INDICATE  ZEN  FOR  THAT  PLA. 

4  N  N  N 


E»A’  T  »  R  NAMl  TitLf  OFFICE  SiMUuu  PmUNI  a  OAT*,  j  SFU.AL  INSTRUCTIONS, 


TiTlI  on  a  and  phonl 


|SI  .  Jp  •>  ^..AC  •  -A'  C’N 


DD 


FORM 

1  JUk  73 


173  ,OCF,‘ 


$,  n  0  1 C  2  i  F  00 1  6C;0 


’•'•-^••■•Exhibit  15 


1 


PA  TuZYU*  RU.'.JDFn;j,V4  I  6U08U8-UUUU— HUiFCE  i  RuEACPC  RuwJDFC, 

2NR  UUUUU 

P  R  1J08-4R2  JU\  78 
Fx  NAvOCEANSTSCEN  SAN  OIEGO  CA 
TO  Ruwjqfn/cG  FjRj-  mardIv 
RU^JCFC/CG  *CH  CAUP  PENDLETON  CA 
INFO  3u£ACwC/C*'C  wAS-INGTON  O.C. 

2EN/CG  «C JEC  slant: CO  VA 
RuAFCEA/AFCE A  WASHINGTON  DC 
Z£N/«AH9i<S  WASHINGTON  DC 
RJNJOFC/DA  WASHINGTON  DC 
BT 

UNCl»S//N28i 1 3// 

IF  A  P|_A  is  not  CONTAINED  in  the  PLA/RI  file.  The  OPERATOR  IS  AS*ED 
TO  SuP R c 7  A  ROUTING  INDICATOR  AND  ASSOCIATED  CLASSIFICATION 
CHARACTER,  USE  ThE  INTERCEPT  RI,  OR  INDICATE  2 E N  FOR  That  PlA. 

BT 


NNNN 
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DD  ij°r“5  173  fOCRl  s/noioj  oo.  6000  Page  Exhibit  16 
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I 


I 

I 

I 

I 

I 

l  PATUZYUrt  RUft  JOF  N000  2  1  6A08A6-UUUU — RUEACMC  RUEBJMA  RUftJDFC, 

ZNR  UUUUU 

P  R  1J08P7Z  JUN  78 

i  FM  NAVOCEANSYSCEN  SAN  OIEGO  CA 

!  TO  RU^JOFN/CG  FIRST  “AROIV 

INFO  RUEACPC/CMC  rtASHlNGTON,  DC 
RuEBJwA/CG  N-COEC  QUANTICO,  V A 
j  RuaJOFC/CG  NCB  CAMP  PENDLETON  CA 

'  8T 

UNCLAS  //N02000// 

AMES  IS  CAPABLE  OF  FALLBACK  TO  A  OEGRAOED  MODE  OF  OPERATION  USING  AN 

alternate  message  entry  capability  in  the  event  of  failure  to  the 
OCR  SCANNING  unit,  if  ONLY  THE  SCANNING  unit  becomes  INOPERATIVE,, 

The  SYSTEM  firmware  IS  CAPABLE  OF  ACCEPTING  DD-173  FORMAT  MESSAGES 
from  the  kDT  and  PERFORMING  The  PROCESSING  AND  PREPARATION  FUNCTIONS 
FOR  TRANSMISSION  VIA  AUTODIN  AND/OR  PAPER  TAPE.  AMES  RETAINS  THE 
CAPABILITY  TO  OUTPUT  MESSAGES  TO  The  AN/TYC-5A  AIu  OR  TO  THE  PTP 
SHOULD  failure  OCCUR  TO  THE  CMTU  ANO/OR  LP. 

BT 

*0002 


NNNN 
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ANNOTATED  BRIEFING  OUTLINE 
OF  THE 

FINAL  STUDY  REPORT 
ON 

NAVAL  OUTGOING  MESSAGE  PROCESSING 

A  STUDY  OF  MESSAGE  GENERATION  AND  MESSAGE  PREPARATION 
FOR  TRANSMISSION  AND  THE  IMPACT  OF  AUTOMATION 

I.  Study  objectives 

A.  Analyze  the  impact  of  automation  on  the  naval  outgoing  message  process 

B.  Analyze  the  impact  of  media  selection  on  message  generation  and  preparation 

C.  Develop  conceptual  message  generation  and  preparation  systems 

1 .  Various  levels  of  automation 

2.  Various  choices  of  media 

D.  Develop  an  equipment  data  base  and  project  system  costs 

II.  Study  background 

A.  In  response  to  NSAP  tasking  (SURP-1-78) 

B.  Outgrowth  of  previous  NSAP  tasking  (TH-2  75 ) 

1.  Automated  message  preparation  feasibility  study  on  USS  OKLAHOMA 
CITY  (May  76) 

2.  Subsequent  request  to  retain  feasibility  system  by  OKLAHOMA  CITY 
(July  77) 

3.  Additional  request  by  USS  KITTY  HAWK  to  obtain  automated  message 
entry  system  (June  78) 

III.  Background 

A.  NOSC  Code  8125  charter 

1 .  Plans,  manages  and  executes  system  development  projects  from  require¬ 
ments,  through  design  and  development,  to  installation  and  support  of 
Marine  Corps  and  Special  Systems 

2.  Translates  mission  requirements  to  system  requirements;  develops  perfor¬ 
mance  requirements;  performs  studies;  allocates  functions  to  hardware, 
software  and  procedure;  synthesizes  design  solutions;  conducts  trade-off 
analyses;  designs  and  tests  systems;  designs  and  develops  associated 
hardware,  software  and  firmware 
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B.  NOSC  Code  8125  related  tasking 


1 .  Development  of  Ol  selection  criteria  and  industry  survey  of  OCRE 
(selection  report  Sept  74) 

2.  Development  of  AMES  feasibility  model  and  field  evaluation  for  USMC 
(evaluation  report  May  76) 

3.  Development  of  shipboard  AMP 'OCR  entry  system  and  feasibility  testing 
on  USS  OKLAHOMA  CITY  (test  report  Nov  76) 

4.  Assembly  and  field  demonstration  of  an  AMLS  feasibility  model  to 
USAREUR  (Sept  77) 

5.  Development  of  AMES  ADM  for  USMC  (ADM  &  documentation 
Mar  78) 

6.  OPEVALof  AMES  ADM  by  1  ST  MARDIV  (test  report  July  78) 

7.  Field  testing  of  AMES  ADM  by  USAREUR  (Sept  78) 

8.  Development  of  AMES  system  (Type  A)  and  OCR  equipment 
(Type  C2A)  specifications  -  (specifications  -  Oct  78) 

9.  Study  of  automated  message  preparation  systems  and  message  entry 
devices  for  Navy  shipboard  application  -  (study  report  Nov  78) 

IV.  Study  approach 

A.  Delineate  the  naval  outgoing  message  process 

B.  Define  the  message  generation  and  preparation  functions 

C.  Analyze  the  functions  in  regard  to  automation 

D.  Recommend  candidates  for  automation 

E.  Recommend  message  generation  media 

F.  Develop  conceptual  systems 

G.  Project  system  costs 

V.  Automation  goals 

A.  Improve  message  throughput 

B.  Decrease  writer  to  reader  time 

C.  Reduce  or  eliminate  message  preparation  errors 

D.  Reduce  personnel  requirements 

E.  Reduce  skill  levels 
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VI.  Study  definitions 

A.  Message  generation  study 

1 .  Message  composition  station 

2.  Message  entry  device 

3.  Media 

B.  Message  preparation  system 

C.  Message  transmission  system 

VII.  Message  generation  functions 

A.  Rough  draft 

B.  Draft 

C.  Edit 

D.  Chop 

E.  Coordinate 

F.  Final  approval 

G.  Release 

VIII.  Narrative  message  composition 

A.  Consists  of: 

1.  Rough  draft  -  writing  down  thoughts/data  in  rough  form 

2.  Draft  —  conversion  of  rough  drafts  to  message  generation  process  forms 
and  formats 

3.  Edit  -  receipt  and  incorporation  of  proposed/directed  changes  and 
corrections 

B.  Automation  candidates  -  basic 

1 .  Character  erase/overwrite,  delete,  insert 

2.  Line  delete,  insert 

3.  Paragraph  delete,  insert 

C.  Automation  candidates  --  advanced 

1 .  Message  storage 

2.  Word  search 

3.  Search  and  replace,  delete 
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APPROVE  •  FORMAT 

RELEASE  •  ENTER  FOR  TRANSMIT 

•  BACKROUTE 

•  FILE 


4.  Word  wrap,  page  wrap 

5.  Automatic  paging 

6.  Interactive  prompting 

7.  Input  data  validation 

D.  Equipment  costs 

1.  Typewriter . S800/unit 

2.  Smart  typewriter  (commercial  grade) . S5K/unit 

3.  Word  processing  system  (commercial) . Sl5K/unit 

4.  Militarized  message  composition  aid . SlOOK/unit 

a.  KDT 

b.  Processor 

c.  Printer 

d.  Off-line  storage 

E.  Conclusions 


1 .  Basic  automation  aids  are  cost  effective  and  desirable 

2.  A  typewriter  can  provide  the  basic  automation  aids  if  correction  pages  are 
used:  allows  changes  to  message  without  message  retype 

3.  Advanced  automation  aids  are  not  cost  effective  when  used  for  routine 
message  traffic  except  in  a  fully  automated  ship 

4.  Advanced  automation  aids  are  cost  effective  when  the  time  spent  for 
message  composition  is  significant  and  their  distribution  within  the  ship 
is  limited  to  one  or  two  locations 

IX.  Pro  forma  message  composition 

A.  Consists  of: 

1 .  Insertion  of  data  into  blanks  of  rigidly  specified  message  formats 

2.  Frequent  and  periodic  transmission  for  data  transfer  to  computer 
processing  systems 

B.  Automation  candidates 

1.  Interactive  prompting 

2.  Input  data  validation 

3.  Canned  message  storage 

4.  Canned  message  maintenance 

5.  Message  storage 

6.  Writer  need  only  specify  the  type  of  message  and  provide  the  data 
to  be  inserted 

ATTACHMENT  B 
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C.  Equipment  costs 

1 .  MIL  SPEC  stand-alone  system . SI OOK/unit 

a.  KDT 

b.  Processor 

c.  Off-line  storage 

d.  Printer 

2.  As  part  of  the  automated  message 

preparation  system . Very  small  additional  costs 

D.  Conclusions 

1.  This  is  a  prime  area  for  automation 

2.  Cost  effective  only  if  centrally  located  and  part  of  an  automated  message 
preparation  system 

X.  Chop  and  coordinate 

A.  Consists  of : 

1 .  Review  and  approval  by  the  chain  of  command 

2.  Disclosure  of  message  to  interested  parties 

B.  Analysis 

1.  Involves  mostly  human  functions 

a.  Reading 

b.  Making/suggesting  changes 

c.  Routing 

2.  Requires  hard  copy  for  mark  up 

3.  Not  easily  or  effectively  automated 

XI.  Approval  and  release 

A.  Consists  of: 

1 .  Formal  authorized  permission  for  message  transmission  by  command 

2.  Transfer  of  message  from  the  release  authority  to  the  communications 
center 

B.  Analysis 

1 .  Involves  mostly  human  functions 

a.  Reading 

b.  Making/suggesting  changes 

c.  Indicating  approval  (signature  or  code) 

d.  Routing 
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2.  Electrical  routing  todrom  approval  station  may  be  cost  effective 

3.  Not  easily  or  effectively  automated 

XII.  Media  candidates 

A.  Visual  (typed  or  printed  forms) 

B.  Magnetic  (cards,  disks,  tapes,  etc.) 

C.  Electrical  (hard  wired) 

XIII.  Media  evaluation 

A.  Typewritten  page 

1 .  Human  and  machine  readable  (using  an  OCR) 

2.  Media  cost  is  low  (S0.01  per  page) 

3.  Equipment  cost  for  one  MCS  is  comparatively  low  (starts  at  S800) 

4.  Requires  comparatively  little  operator  training  time 

5.  Additional  equipment  is  not  required  for  chop,  coordination  or 
release  stations 

6.  Present  security  procedures  apply 

7.  Readers  are  available  and  suitable 

B.  Optical  character  readers  (OCR) 

1 .  Commercial  OCRs  cost  about  $25K;  MIL  SPEC  OCRs  are  not  available 

2.  Size  and  weight  are  suitable  for  carry-on  installation 

3.  State-of-the-art  OCRs  can  tolerate  (within  reasonable  limits) 

a.  Coffee  stained,  coke  stained,  wrinkled  or  dirty  pages 

b.  Smudged  or  touching  characters 

c.  Uneven  character  and  line  spacing 

d.  Uneven  character  print  density 

e.  Variations  in  character  stroke  widths 

f.  Cloth  ribbons 

g.  Type  from  manual  OCR  font  typewriters 

h.  Skewed  or  misaligned  characters  or  lines 

i.  Page  misalignment  within  the  typewriter 

4.  Data  integrity  of  OCRs  is  several  orders  of  magnitude  higher  than  that 
afforded  by  the  present  manual  preparation  system 

5.  Page  throughput  is  approximately  5/minute 

6.  OCRs  have  wide  use  and  acceptance 
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C.  Magnetic  media 


1.  Require  appropriate  reading-display/print  device  at  all  “read"  locations 

2.  Equipment  costs  per  MCS  start  at  $7,000 

3.  MCS  operator  would  require  special  training 

4.  Equipment  costs  for  each  message  chop,  coordination  or  release  station 
are  the  same  as  those  for  one  MCS 

5.  New  security  procedures  are  required 

6.  These  media  best  suited  for  mass  storage  of  messages 

D.  Electrical  media 

1 .  Require  appropriate  reading-display /print  device  at  all  “read”  stations 

2.  Require  installation  of  TEMPEST  approved  cables 

3.  Equipment  cost  for  one  MCS  starts  at  $5,000 

4.  Equipment  costs  for  each  message  chop,  coordination  or  release  station 
are  the  same  as  those  for  one  MCS 

5.  Special  training  is  required  for  the  MCS  operator 

6.  Require  security-approved  equipment,  spaces  and  safeguards  for 
message  protection 

E.  Media  cost  comparison 
See  Table  AB1. 

XIV.  Media  evaluation  conclusions 

A.  The  visual  (typed  or  printed  page)  media  are  the  media  of  choice  for  all  but 
the  fully  automated  ship 

B.  Magnetic  media  are  good  for  mass  message  storage;  not  well  suited  to  the 
processing  of  outgoing  messages 

C.  Electrical  is  the  media  of  choice  on  the  fully  automated  ship;  electrical  media 
cannot  be  justified  on  the  basis  of  automated  processing  of  outgoing  message 
traffic  only 

XV.  Media  recommendations 

A.  Retain  type-on-paper  as  prime  medium  for  all  but  the  fully  automated  ship 

B.  Consider  electrical  routing  for  high  volume,  high  precedence  message  traffic 
between  prespecified  parties 

C.  Use  electrical  media  on  the  fully  automated  ship 
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Table  AB1.  Media  cost  comparison. 


MEDIA 

COST  ESTIMATE 

PER  UNIT 

COST  ESTIMATE  PER 
500  MESSAGES!  1  ) 

|  Typewritten  page 

$0.01 /page 

$10 

Magnetic^-) 

1  5-1/4  inch  floppy  disk 

S  7.00/disk 

S  1,750 

1  8  inch  floppy  disk 

8.50/disk 

2,125 

Hard  disk 

i 

80.00/disk 

20,000 

I  Tape  cassette 

7.00/cassette 

1.750 

1 

Tape  mini-cartridge 

18.00/cartridge 

4,500 

[  Tape  cartridge 

19.00/cartridge 

4,750 

!  Card 

1 .00/card 

250 

Paper  tape^) 

1 

$  0.50/roll 

S  6.25 

Electrical^4) 

Very  low 

Very  low 

NOTES: 

1 .  This  represents  roughly  10  days  of  message  traffic  based  on  USS  OKLAHOMA  CITY  data. 

2.  Based  on  one  message/unit,  50  messages/day,  an  average  message  length  of  2100  characters, 
and  the  media,  where  applicable,  is  available  for  reuse  once  every  5  days;  security  problems 
associated  with  reusing  the  media  are  not  considered. 

3.  Assumes  an  efficiency  use  of  40  messages/roll. 

4.  One  time  cable  installation  costs  will  be  considerable. 

XVI.  Automation  recommendations 

A.  Retain  the  typewriter  as  the  prime  message  composition  station  for  all  but  the 
fully  automated  ship 

B.  Provide  a  centralized  pro  forma  message  generation  device 

C.  Judiciously  provide  a  few  commercial  grade  smart  typewriters  at  high  volume, 
narrative  message  generation  centers 

D.  Use  fully  automated  message  composition  stations  on  the  fully  automated  ship 

XVII.  Message  preparation  functions 


A. 

Accept 

B. 

Prepare 

C. 

Transmit 

D. 

Backroute 

ATTACHMENT  B 

E.  File 


F.  Ancillary 

XVIII.  Message  preparation  functions  analysis 

A.  Message  acceptance 

1.  Paper  is  the  most  desirable  medium 

a.  Message  must  be  logged  and  verified 

b.  Message  must  be  inspected 

c.  Special  handling  may  be  required 

2.  Automation  is  not  cost  effective 

a.  Reader/display  required 

b.  Mostly  human  involvement  required 

B.  Preparation  for  transmission 

1.  Automation  can  greatly  benefit  this  function 

a.  Improves  accuracy 

b.  Reduces  preparation  time 

c.  Reduces  personnel 

2.  Candidates  for  automation 

a.  Assign  and  log  unique  DTG 

b.  Validate  message  parameters 

c.  Determine  format  and  delivery  circuit 

d.  Assign  routing  indicators 

e.  Prepare  message  in  correct  format  and  LMF 

f.  Place  message  in  proper  outgoing  queue 

C.  Message  transmission 

1 .  Requires  interconnect  of  an  automated  message  preparation  system  to 
an  automated  communications  center 

2.  Requires  development  of  software  to  control  the  interface  properly 

3.  Automation  makes  sense  in  conjunction  with  an  automated 
communication  system  such  as  NAVMACS 

D.  Message  backrouting 

1 .  Cost  effective  candidates  for  automation 

a.  Determine  recipients 

b.  Duplicate,  collate  and  slot 
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2.  Automation  of  the  delivery  function  is  cost  effective  only  on  the  fully 
automated  platform 

a.  Implies  electrical  routing 

b.  High  cost  for  benefit 

3.  Should  be  integrated  to  a  MRD1S  or  equivalent  if  available 
E.  Ancillary  functions 

1.  File  maintenance 

a.  Prime  area  for  automation 

b.  Preferred  medium  is  magnetic 

2.  Customer  requests 

a.  Prime  area  for  automation  assistance 

b.  Access  to  data  base  is  the  primary  task  to  be  automated 

3.  Record  keeping  and  report  generation  is  prime  area  for  automation/ 
automation  assistance 

4.  File  destruction 

a.  Highly  dependent  on  file  media 

b.  Not  prime  for  automation 

XIX.  AMPS  -  Level  I 

A.  Automated  functions: 

1 .  Input  DD-173  (or  equivalent)  via: 

a.  Media  reader 

b.  Paper  tape  reader  (fallback  mode) 

c.  Local  and  remote  KDTs 

2.  Validate  header  and  classification  information 

3.  Assign  DTG,  SSN  and/or  TOF  (automatically  or  manually) 

4.  Convert  message  into  either  plaindress  or  abbreviated  plaindress  for 
ACP  126  modified 

5.  Semi-automatically  section  the  message 

6.  Output  formatted  message: 

a.  Electrically  over  a  cable  to  NAVMACS 

b.  To  PTP  in  either  ITA#2  or  ASCII 

7.  Provide  proof  of  transmission  copy  and/or  journal  log 

8.  Compile  message  statistics 

9.  Permit  editing  of  the  message  through  use  of  correction  pages 

10.  Provide  query /response  interaction  with  the  operator 

a.  System  control 

b.  System  parameter  selection 

c.  Header  field  editing/correction 

1 1.  Provide  on-line  and  off-line  system  self-test  features 
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B.  System  Costs 


EQUIPMENT  TYPE,  NOMENCLATURE 
AND  UNIT  COST 

MAGNETIC 

MEDIA 

'  I 

VISUAL 

MEDIA 

ELECTRICAL 

MEDIA 

QTY 

COST 

QTY 

COST 

QTY 

COST 

CPU, 530K 

1 

S  30K 

S  30K 

{ 

CPU.  AN/AYK-14(V) 

CPU.  AN/UYK-7,  S550K 

CPU,  AN/UYK-7.  S865K 

KDT.  AN/USQ-69.  SI6K 

7 

32K 

7  1 

32K 

PTR/P.  RD-397/U.  S17K 

i 

17K 

i 

17K 

LP,  TT-624(V)/UG,  S23K 

i 

23K 

i 

23K 

CMTU,  AN/USH-26(V).  S23K 

MTU.  RD-358,  S125K 

MDU.  RD-281/UYK,  S400K 

PCR,  S20K 

OCR,  SSOK 

i 

SOK 

MMMVT.  S66K 

i 

66K 

EMMVT,  AN/USQ-69,  S16K 

MMMCT,  S89K 

2 

178K 

VMMCT,  SELECTRIC  II.  SI  K 

4 

4K 

AN/USQ-69,  EMMCT.  TT-624(V)/UG .  S39K 

MMR,  $20K 

1 

20K 

1 

MRDIS,  S125K 

COST  SUMMARIES 

BASIC  SYSTEM  HARDWARE 

366K 

156K 

SOFTWARE  DEVELOPMENT 

AND  DOCUMENTATION 

200K 

200K 

SYSTEM  DESIGN 

* 

* 

SYSTEM  ASSEMBLY 

* 

* 

SYSTEM  INTEGRATION  AND  TESTING 

* 

* 

SYSTEM  DOCUMENTATION 

* 

* 

SYSTEM  INSTALLATION 

# 

* 

LIFE  CYCLE  SUPPORT 

* 

* 

HARDWARE  AND  SOFTWARE  COSTS 

566K 

356K 

•Unknown 
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XX. 


C.  Conclusions 

1.  Low  cost,  low  risk 

2.  Automates  the  processing  of  80-90C  of  typical  outgoing  message  traffic 

3.  Suitable  for  small  ships 

4.  Significant  enhancement  even  to  large  ships 

AMPS  Level  II 
A.  Automated  functions: 

1 .  Includes  all  of  the  capabilities  of  AMPS  1 

2.  Validate  addressee  and  verify  classification  information 

3.  Assign  an  RI  to  each  PLA  according  to: 

a.  Message  security  classification 

b.  Output  format 

4.  Assign  the  required  RIs  to  each  A1G 

5.  Permit  message  handling  instructions  to  be  added  to  format  header  lines 

6.  Convert  message  into  either  plaindress  or  abbreviated  plaindress  for: 

a.  JANAP128 

b.  ACP127 

c.  ACP  1 26 

7.  Create  separate  history  and  journal  file  for  all  messages  transferred  to 
NAVMACS  and/or  the  PTP 

8.  Provide  non  volatile  file  storage  for  a  minimum  of: 

a.  200  PLAs  and  corresponding  RIs 

b.  5  AIGs  and  associated  RIs 

9.  Provide  off-line  message  retrieval  from  history  file 

a.  Retrieval  parameters  are  DTG,  SSN,  and/or  TOF 

b.  Output  retrieved  message  to  the  LP  and/or  PTP 

10.  Provide  off-line  retrieval  from  the  journal  file  to  obtain  a  hardcopy 
printout  of  an  entire  day's  log 
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B.  System  Costs 


EQUIPMENT  TYPE.  NOMENCLATURE 
AND  UNIT  COST 


CPU. S3 OK 


CPU.  AN/AYK-14(V) _ 

CPU.  AN/UYK-7.  S550K 
CPU.  AN/UYK-7.  S865K 


KDT.  AN/USQ-69.  SI 6K 


PTR/P.  RD-397/U,  S17K 


LP.  TT-624(V)/UG.  S23K 


CMTU.  AN/USH-26(V).  S23K 


MTU.  RD-358.  S125K 


MDU.  RD-281/UYK,  S400K 


PCR,  S20K 


OCR.  S50K 


MMMVT.  S66K 


EMMVT,  AN/USQ-69.  S16K 


MMMCT,  S89K 


VMMCT,  SELECTRIC  II,  SlK 


AN/USQ-69,  EMMCT.  TT-624(V)/UG.  S39K 


MMR,  S20K 


MRDIS,  S125K 


COST  SUMMARIES 


BASIC  SYSTEM  HARDWARE 


SOFTWARE  DEVELOPMENT 
AND  DOCUMENTATION 


SYSTEM  DESIGN 


SYSTEM  ASSEMBLY 


SYSTEM  INTEGRATION  AND  TESTINt 


SYSTEM  DOCUMENTATION 


SYSTEM  INSTALLATION 


LIFE  CYCLE  SUPPORT 


HARDWARE  AND  SOFTWARE  COSTS 


MAGNETIC 

MEDIA 

VISUAL 

MEDIA 

ELECTRICAL 
Ml  1)1  A 

QTY 

COST 

QTY 

COST 

QT> 

COST 

C.  Conclusions 

1 .  Moderate  cost,  low  risk 

2.  Automates  the  processing  of  9 09r  of  typical  outgoing  message  traffic 

3.  Suitable  for  medium  to  large  ships 

4.  Most  cost  effective  system 

XXI.  AMPS  Level  III 

A.  Automated  functions: 

1 .  Includes  all  the  capabilities  of  AMPS  I  and  II 

2.  Input  DD-173  (or  equivalent)  formatted  messages  via: 

a.  Punched  card  reader  or  magnetic  media  reader  (remote  or  local) 

b.  Additional  local  KDT 

3.  Assign  an  RI  to  each  PL  A  according  to  the: 

a.  LMF  of  the  message 

b.  Delivery  circuit  required  for  transmission 

4.  Add  message  handling  instructions  to  the  format  header  lines  based  on 
routing  information  contained  in  the  PLA/RI  file 

5.  Segment  the  message 

6.  Section  the  message 

7.  Convert  input  message  into  JANAP  1  2Q  or  ACP  1  26  modified  data 
pattern  upon  request 

8.  Determine  format  and  delivery  circuit  and  place  formatted  message  in 
proper  outgoing  queue  by  precedence 

9.  Retrieve  message  from  outgoing  queue  (FIFO  by  precedence)  and 
transmit  over  the  proper  delivery  circuit 

10.  Obtain  acknowledgement  for  the  message  and  log  transmission  or 
cancellation  time 

1  1 .  Retrieve  messages  from  the  history  file  based  on  any  one  or  any  combin¬ 
ation  of  DTG,  SSN,  TOF  and  originator’s  PLA 

1  2.  Provide  capability  to  modify  and  automatically  retransmit  a  message 
contained  in  the  history  file 

13.  Provide  capability  to  automatically  readdress  a  message  contained  in  the 
history  file 

14.  Compile  detailed  message  statistics  for  the  ourposc  of  automatically 
generating  on-ship  and  off-ship  communications  reports  or  messages 

15.  Generate  pro  forma  messages 

a.  Accept  and  insert  input  data 

b.  Storage  of  50  canned  message  formats 

16.  Determine  recipients  of  backrouted  message 

1 7.  Prepare  copies  of  message  to  be  backrouted 

a.  Duplicate 

b.  Collate 

c.  Slot 
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B.  System  Costs 


EQUIPMENT  I  M’l  .  NOMENCLATURE 
AM)  UNIT  COST 


CPU. S30K 


CPU.  AN  AYK-14(V) 


CPU,  AN/UYK-7.  S550K 
CPU.  AN/UYK-7.  S865K 


KDT.  AN/USO -69.  S16K 


PTR/P.  RD-397/U.  S17K 


LP.  TT-624(V)/UG,  S23K 


CMTU.  AN/USH-26(V),  S23K 


MTU,  RD-358.  SI25K 


MDU.  RD-281/UYK.  S400K 


PCR.  S20K 


OCR,  S50K 


MMMVT,  S66K 


EMMVT.  AN/USQ-69,  SI6K 


MMMCT.  S89K 


VMMCT.  SELECTRIC  IE  SIR 


AN/USQ-69,  EMMCT.  TT-624(V)/UG,  S39K 


MMR,  S20K 


MRDIS.  S125K 


COST  SUMMARIES 


BASIC  SYSTEM  HARDWARE 


SOETWARE  DEVELOPMENT 
AND  DOCUMENTATION 


SYSTEM  DESIGN 


SYSTEM  ASSEMBLY 


SYSTEM  INTEGRATION  AND  TESTING 


SYSTEM  DOCUMENTATION 


SYSTEM  INSTALLATION 


LIFE  CYCLE  SUPPORT 


HARDWARE  AND  SOFTWARE  COSTS 


MAGNETIC 

MEDIA 

VISUAL 

MEDIA 

QTY 

COST 

QTY 

COST 

152 


xxu. 


C.  Conclusions 

1 .  High  cost,  low  to  moderate  risk 

2.  Automates  the  processing  of  essentially  all  outgoing  message  traffic 

3.  Suitable  for  large  ships 

4.  Provides  only  a  small  increase  in  capability  over  AMPS  II  at  considerable 
increase  in  cost 

AMPS  LEVEL  IV 
A.  Automated  functions: 

1 .  Includes  all  of  the  capabilities  of  AMPS  1,  AMPS  II  and  AMPS  Ill 

2.  Input  DD-173  (or  equivalent)  formatted  messages  via: 

a.  Two  local  KDTs 

b.  Eight  (maximum)  remote  KDTs 

3.  Remote  KDTs  also  capable  of: 

a.  Message  generation  functions 

b.  Customer  request 

4.  Automate  the  acceptance  function 

a.  Observe  message  precedence  and  handle  accordingly 

b.  Ensure  message  has  been  properly  staffed 

c.  Check  for  a  valid  release  authority 

d.  Log  receipt  time 

5.  Distribute/deliver  backrouted  message  copies  and  riquested  message  file 
copies  to  the  proper  remote  LP  (up  to  13  LPs) 

6.  Provide  security  safeguards  to  ensure  that  remote  KTDs  and  LPs.  as  well 
as  their  operators  are  cleared  to  handle  classified  messages 
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B.  System  Costs 


EQUIPMENT  TYPE.  NOMENCLATURE 
AND  UNIT  COST 


CPU.  S30K 


CPU.  AN/A  YK-1 4(  V ) 


CPU.  AN/UYK-7,  S550K 


CPU.  AN/UYK-7,  S865K 


KDT.  AN/USQ-69.S16K 


PTR/P,  RD-397/U,  SI7K 


LP.  TT-624(V),/UG.  S23K 


CMTU.  AN/USH-26(V),  S23K 


MTU,  RD-358,  S125K 


MDU.  RD-28I/UYK,  S400K 


PCR,  S20K 


OCR.  S50K 


MMMVT,  S66K 


EMMVT.  AN/USQ-69,  S16K 


MMMCT.  S89K 


VMMCT.  StLtCTRIC  II.  S1K 


AN/USQ-69,  EMMCT,  TT-624(V)/UG.  S39K 


MMR,  S20K 


MRDIS,  SI25K 


COST  SUMMARIES 


BASIC  SYSTEM  HARDWARE 


SOFTWARE  DEVELOPMENT 
AND  DOCUMENTATION 


SYSTEM  DESIGN 


SYSTEM  ASSEMBLY 


SYSTEM  INTEGRATION  AND  TESTING 


SYSTEM  DOCUMENTATION 


SYSTEM  INSTALLATION 


LIFECYCLE  SUPPORT 


HARDWARE  AND  SOFTWARE  COSTS 


MAGNETIC 

MEDIA 

VISUAL 

MEDIA 

QTY 

COST 

QTY 

COST 

C.  Conclusions 


1.  Very  high  cost,  moderate  risk 

2.  Automates  all  message  preparation  functions 

3.  Practical  only  on  fully  automated  ships 

XXIII.  Summary 

A.  The  visual  media  are  familiar  and  comfortable  ;  present  procedures  —  security 
and  otherwise  —  apply;  damaged  media  data  recovery  is  high;  readers  are  avail¬ 
able  and  suitable;  well  suited  to  the  outgoing  message  process 

B.  Magnetic  media  are  well  suited  to  mass  message  storage;  not  well  suited  to  the 
message  generation  or  preparation  process 

C.  Electrical  media  are  cost  effective  only  on  the  fully  automated  ship 

D.  Message  generation  functions,  with  the  exception  of  composition  aids,  tend  not 
to  be  candidates  for  automation 

E.  Message  preparation  functions,  in  general,  tend  to  be  high  payoff  candidates 
for  automation 

XXIV.  Recommendations 

A.  Automate  all  message  generation  and  preparation  functions  and  use  electrical 
media  only  on  the  fully  automated  ship 

B.  Otherwise 

1 .  Use  type  or  print  on  paper  as  the  prime  message  medium 

2.  Retain  the  typewriter  as  the  prime  message  composition  station 

3.  Provide  a  few  judiciously  located  smart  typewriters  for  high  volume 
stations 

4.  Provide  electrical  routing  between  a  few  prespecified  stations  for  high 
volume,  high  precedence  traffic 

5.  Provide  all  but  the  fully  automated  ship  with  an  AMPS  Level  II  system  - 
upgraded  or  downgraded  as  appropriate 


ATTACHMENT  B 

f 


« 


INIT.AL  DISTRIBUTION 


COMMANDING  GENERAL,  FLEET 
MARINE  FORCE,  ATLANTIC 
NSAP  LAB  REP 

MARINE  CORPS  TACTICAL  SYSTEMS 
SUPPORT  ACTIVITY 
NSAP  LAB  REP 

CTF-60 

NSAP  LAB  REP 
CTF-69 

NSAP  LAB  REP 

WHITE  OAK  LABORATORY 
NAVAL  SURFACE  WEAPONS  CENTER 
D23  (NSAP  DIRECTOR!  (2) 

DIRECTOR  OF  NAVY  LABORATORIES 
,  08T1  (2) 

08T2  (2) 

NAVAL  ELECTRONIC  SYSTEMS  COMMAND 
ELEX-05  (2) 

ELEX-510  (2! 

CHIEF  OF  NAVAL  OPERATIONS 
NOP-942C  (21 

COMMANDER  SIXTH  FLEET 
NSAP  ADVISOR 

COMMANDER  SEVENTH  FLEET 
NSAP  ADVISOR 


COMMANDER  SECOND  FLEET 
NSAP  ADVISOR 

COMMANDER  NAVAL  AIR  FORCE 
U.  S.  ATLANTIC  FLEET 
NSAP  ADVISOR 

COMMANDER  SUBMARINE  FORCE, 

u  s.  at  l antic  fleet 
NSAP  ADVISOR 
U.  S  PACIFIC  FLEET 

NSAP  ADVISOR  'Si 

COMMANDER  NAVAL  SURFACE  FORCE, 
U  S.  ATL  ANTIC  FLEET 
NSAP  ADVISOR 
U.S.  PACIFIC  FLEET 
NSAP  ADVISOR 

COMMANDER 

MINE  WARFARE  COMMAND 
NSAP  ADVISOR 

COMMANDER  OPERATIONAL  TEST  AND 
EVALUATION  FORCE 
NSAP  ADVISOR 

COMMANOER  IN  CHIEF  U  S. 

ATLANTIC  FLEET 
NSAP  ADVISOR 

MARINE  CORPS  DEVELOPMENT  AND 
EDUCAT  ION  COMMAND 
NSAP  ADVISOR 


COMMANDER  THIRD  FLEET 
NSAP  ADVISOR 


DEFENSE  TECHNICAL  INFORMATION  CENTER  (12) 


